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PREFACE. 


X^lBOUT  the  year  1770,  a  few  gentlemen 
formed  themselves  into  a  society  at  York,  for 
the  purpose  of  giving  encoiuragement  to  the 
Agriculture  of  their  respective  neighbour- 
hoods; and  in  order  to  confer  stability  and  re- 
putation upon  theirundertaking,  they  took  upon 
themselves  the  title  of  the  York  Agricul- 
TURE  Society;  with  St  President,  two  Vice- 
Presidents,  a  Treasurer,  and  Secretary.  Con- 
vinced  that  respectability  was  unattainable 
without  responsibility,  the  Society  agreed  to 
affix  their  respective  signatures  to  all  the  pa- 
pers read  at  their  Board,  and  they  also  agreed 
that  such  papers  as  were  thought  to  pofsefs 
distinguished  merit,  should  be  published  in.  a 
work  bearing  the  title  of  GEORGICAL 
ESSAYS.  In  about  twelve  months  from  the 
commencement  of  the  Institution,  the  first 
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volume  made  its  appeaiancey  and  under  the 
most   favourable  circumstances^  the  Society 
Hcnr  fnduced  to  promise  a  continuation  of  the 
work;   but  in  consequence  of  the  death  of 
many  ot  the  most  active  members^  the  pubfi- 
cation  was  discontinued,  so  that  only  one  vo* 
luinc  exists  to  record  the  industry  and  attention 
of  the  York  Agriculture  Society.    Tire  Society 
is  now  no  more,  its  difsolufion  having  takett 
place  about  eighteen  years  ago.    Having  had 
a  principal  share  in  the  publicafioil^  of  the 
Gborgical  EfSAts,  I  feel  Myself  edited 
vpon  not  to  suflTet  them  fo  pafs  into  oblivion; 
and  I  the  more  WiUirtgly  engtrge  in  the  under- 
taking, as  1  lYieati  to  i!nake  it  the  basis  of  a 
more  extensive  publication.    It  is  mf  inten- 
tion to  draw  into  one  focus,  aU  thtrt  is  widely 
diifused  through  nuttiberlcfs  tolumes  of  Agri- 
cultural mfofmation ;  and  in  so  doing,  I  ex- 
pect to  be  ahte  to  exMbrt  to  flie  fiivourers  of 
Agriailture,  a  field  t^tll  cultivatled — and  free 
from  at!  unsightly  aitel  noxious  Weeds.    In  tfhis 
proix)sed  coHertiort  there  win  be  Some  papers 
that  have  never  appeared  in  public;  but  by 
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hr  the  greatest  number  have  been  published 
in  different  periodical  works.  The  distin* 
guished  authors  of  these  papers  will,  I  flatter 
myself,  approve  of  my  taking  this  method  of 
rendering  their  public-spirited  exertions  more 
generally  known;  for  it  cannot  be  expected 
that  a  number  of  high-priced  books,  all  of 
them  containing  some  papers  of  useful  in- 
formation, can  be  the  object  of  general  pur- 
chase. 


A.  HUNTER^ 


YORK,  AfjtY  1,1902. 


GEORGICAL  ESSAYS. 


BOOK  I. 


The  Bife  and  Prcjgre/s  of  AgricuUure. 


A 


.GRICULTURE  is  the  oldest,  as  well  as 
the  most  tiseful^  of  the  arts.  In  the  sacred 
writings  we  are  told  that  Cain  applied  him« 
self  to  husbandry,  while  Abel  followed  the 
peaceable  life  of  a  shepherd.  The  Patriarchs 
and  their  descendents  spent  their  days  in  feed- 
ing of  flocks  and  tilling  the  ground:  but  in 
those  early  ages  the  art  was  as  simple  as  the 
manners  of  the  people.  They  lived  a  wan- 
dering sort  of  life.  Every  new  situation  af- 
forded them  present  support  for  their  flocks ; 
and  whenever  they  met  with  a  fruitful  piece 
of  ground,  they  usually  rested  upon  it,  and 
sowed  their  com,  which  having  reaped,  they 
moved  forward  in  quest  of  another  habitation. 
This  was  the  ftate  of  Agriculture,  when  m6n 
had  no  other  laws  but  those  of  God  and 
Nature. 


12  GEORGICAL  ESSAYS. 

Among  the  Egyptians^  a  civilized  nation, 
husbandry  was  regularly  attended  to;  and  it  is 
extremely  probable  thsit  the  childrcrl  t)f  Israel, 
before  they  left  that  country,  had  made  them- 
selves, in  some  degree,  acquainted  with  the 
manner  of  raising  com,  and  afterwards  pre- 
serving it.  As  soon  as  their  descendents  had 
obtained  the  full  and  quiet  pofsefsion  of  the 
promised  land,  they  proceeded  upon  the  plan 
of  the  old  inhabitants,  and  became  husband- 
men.  Every  man's  pofsefsion  having  been 

allotted  to  him.  Agriculture  seems  to  have 
flourished  amongst  thern,  otherwise  the  land  of 
Judea  could  not  pofsiSly  have  maintained  the 
number  of  inhabitants  that  are  recorded. 

If  we  may  credit  the  report  of  travellers, 
the  land  of  Canaan  is  at  present  a  barren  and 
uncultivated  country.  The  figurative  exprts- 
sion  of  a  land  flowing  with  milk  and  honey y 
fprung  from  the  industry  of  the  inhabitants  co- 
operating with  the  natural  fertility  of  the  soil. 
It  was  in  vain  for  the  husbandman  to  expect 
a  spontaneous  growth  of  com  in  the  best  of 
climates. 

The  Land  of  Promise  was  pofsefscd  by  a 
number  of  different  nations.     Among  these 


the  Pb^iiiaam>  Of  FhiU9tm$s  m  they  aiie 
ciJk<}»  weBe  tba  richest;  wd  inost  indu^triou?* 
TH^y  ocoupiad  9  w^ltpultivs^ed  country  bor* 
denng  upon  the  ^esi.  By  means  of  their  skill 
ip  mvigationt  ^hey  exchanged  the  superfluous 
product  of  their  lands  with  the  neighbouring 
uatk>ii3*  Th?ir  esctensive  commerce  is  su& 
ficiently  knowQ.  Being  at  last  driven  frooi 
their  native  ooi^ntty,  they  directed  their  course 
to  the  Meditei^r^ean  islands^^  and  carried  with 
thf  m  the  art  of  husbandry.  ^ 

In  copQfqufnce  of  this  migration,  Agricul^ 
ture  became  modre  diSusedji  and  spread  its  in* 

fluence  over  the  neighbouring  nations. 

» 

History  informs  us  that  the  Greeks  were 
once  a  most  barbarous  people.  Pelasgus  re-^ 
ceived  divine  honours  for  teaching  them  the 
use  of  accHms  for  food.  A  small  colony  from 
Egyptj  CMT  FhcBnicia,  instructed  them  in  the 
pEianner  of  growing  com.  The  Athenians 
were  the  first  that  received  the  inestimable 
blefsing.  JJ\^manity  succeeded^  and  from 
that  saur<:e  th^  fine  arts  derived  their  origin. 

The  Romans  had  a  laudable  pride  in  being 
fhought  husbandmen.    As  early  as  the  reign 
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• 

of  Numa,  public  encouragement  was  given- ta 
Agriculture.  Succeeding  ages  continued  scn- 
fible  of  its  utility.  Sound  policy  informed 
them,  that  an  extensive  territory  and  a  number 
of  inhabitants  did  not  a}w^y$.epnstitute  a  great 
and  powerful  peoplejt'*  'TEli^'knew  ttliat  the 
lands  must  be  cultivated,  and  the  inhabitants 
must  be  industrious,  before  that  desirable  event 
could  be  accomplished.  ■  When  the  Romans 
made  themosti!}ti9Q^ussppearance,husbandi7 
was  in  the  highest  estimation  among  them. 
"  In  those. happy  days,"  ^ays  Pliny,  **  the 
•*  Earth,  pleas^  at- se*irig^er§elf  cultivated  by 
•*  victorious  hands,  seemed  to  make  stronger 
"  efforts,  and  to  produce  her  firuits  in  greater 
•'  abundance." — But  when  destructive  luxury 
was  introduced,  then  liusbaiidiy  declUled^  and 
with  it  fell  all  the  Romian  virtue.' 

•  The  ancient  writers  give  us  excellent  com- 
ments upon  the  husbandry  of  their  times.  He* 
siod  wrote  very  early  upon  AgrictilJufJ&w  ^Mago, 
the  Carthagenian  general,  composed  tw^nty- 
^ight  books  upon  the  same  subjecty  which 
were  translated  by  oriier  of  the  Roman  Senate. 
Upon  these  models  Virgil  formed  his  elegant 
precepts  of  husbandry/  Cato,  the-Censor^ 
wrote  a  volume  upon  Agriculture.    Columella 


has  left  us  twelve  books  upon  rural  matters. 
Varro*s  treatise  will  ever  be  esteemed. — ' 
Many  other  Greek  and  Latin  authors  might 
be  produced;  but  these  will  be  sufficient  to 
show,  that  Agriculture  has  ever  been  attended 
to  by  the  wise  Philosopher  and  the  good 
Citizen* 


celebrated  SuUy  calls  Agriculture  one 
of  the  breasts  from  which  the  state  must<lraw 
its  nourishment  That  great  man  could  not 
pofsibly  have  given  us  a  more  happy  simile* 
Instructing  by  precepts,  and  stimulating  by 
rewards,  he  prevailed  upon  his<:ountTymen  to . 
Cultivate  the  art;  but  their  industry  was  of 
short  duration.  The  public  troubles  soon  put 
an  end  to- Arts,  Agriculture,  and  Commerce, 
Colbert  entertained  a  different  notion  of  po« 
licy.  Esteeming  Manufactures  and  Com* 
merce  as  the  sinews  of  the  state,  he  gave  all 
pofsible  encouragement  to  the  Artizan  and  the 

Merchant, — but  forgot   that  the   Manufac- 

* 

turer  must  eat  his  bread  at  a  moderate  price. 
The  Farmer  being  discouraged,  the  necefsaries 
of  life  became   dear;  the  public   granaries 

• 

were  ill  stored; — manufactures  languished; — 
commerce  dropped ; — a  numerous  army  soon 
consumed  the  scanty  harvest;— and,  in  a  short 


<". 


of  ^  ^  ^»E7i£ce  to  the  ill-judged 

t '  .    ^  A«  '^*  ihe  present,  the  French 

•tafiUiiUy  been  availing  theou 

.^,,    «ii>»ke.    Under  the  genial 

V  v::?S%  Societies  are  erected  in 

Men  of  the  first  distinction 

^^.•:  :iw  cultivation  of  their  own 

.c  Chatcauvicux  and  Duhamel 

^  .^.^j^c  oruaiucnts  of  their  country. 

.^•c  liK  virtues  of  that  fashionable 

»^  4>  wc  have  often  vanquished  them 

^.1^  %u  bauloi  let  us  put  our  hands 

«sNi|Lh%  and  oven^onie  them    in  the 

.vuMtv.    Such  pursuits  have  graced 

^  .\iv  uK-  v»t  ancient  heroes.    May  they 

swiuvxi   in  the    Annals  of   a   British 
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ESSAY    L 

On  the  Nauri/kmeni  of  Vegetables. 


Ti 


HE  art  of  Hufbandry  boafts  an  origb 
coeval  with  the  human  race.  Its  age,  how^ 
ever,  feems  to  have  contributed  but  little  to- 
wards its  advancement^  being  at  preient  ex- 
tended but  a  few  degrees  beyond  its  primitive 
inflitution. 

Until  the  Philofopher  condefcends  to  dire£l: 
the  plough,  Huibandry  muft  remain  in  a  torpid 
flate.     It  is  the  peculiar  happinefs  of  this  age^ 

that  men  of  a  liberal  educati(Hi  begin  to  culti- 
vate this  art  with  attention.  We  cannot  fay 
too  much  in  praKe  of  the  refpeftive  focieties 
lately  eftabfifhed  in  this  iffand,  and  in  France, 
for  the  improvemeRt  of  Agriculture.  They 
have  raifed  a  noble  fpirit  of  emulation  among 
our  country  gentlemen  and  fenfible  farmers. 
Each  feems  envious  of  contributing  fomefhing 
towards  the  general  (lock  of  knowledge. — 
Such  a  pleaiing  iat'Crcourfe  cannot  fail  of 
fpreading  the  improvements  in  Agriculture 
over  the  moft  diftant  parts  of  this  ifland. 
Volume  /.  B 


18  GEORGICAL    ESSAYS. 

I  take  u|X)n  mc  to  fay,  that,  to  be  a  good 
hufbandman,  it  is  neccflfary  to  be  a  good  che- 
inift.  Chemiftry  will  teach  him  the  beft  way 
to  prepare  nouridiment  for  bis  refpedive 
crops,  and,  in  the  mod  wonderful  manner^ 
will  ex)K>fc  the  hidden  things  of  nature  to  his 
view.  UTie  principles  of  Agriculture  depend 
greatly  upon  chemiftry:  and  without  princi- 
ples, what  is  art,  and  what  is  fcience  ? 

It  is  alfo  neccfTary  for  the  hufbandman  to 
be  a  good  mechanic,  in  order  to  be  a  judge  of 
the  inftruments  employed  in  dividing  and 
loofening  the  foil ;  an  operation  of  the  greateft 
ufc  to  the  farmer. 

The  ingenious  Dn  Home  has  opened  to 
our  view  a  noble  field  for  improvement.  His 
reafoning  is  juft  and  conclufive;  but  it  were 
to  be  wiflied  that  his  experiments  had  been 
conduced  upon  a  larger  fcale.  However, 
contraftcd  as  they  are,  they  will  be  found  of 
great  ufe  to  whoever  intends  to  purfue  the 
ftudy  of  Agriculture  upon  rational  princi- 
ples. 

Ai  I  intend  the  nourifliment  of  plants  to  be 
the  fubjc£t  of  this  EiTay,  it  will  be  proper  t# 
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obferve,  that  I  have  been  dire£led  in  my  re- 
fearches  by  a  ftri£^  attention  to  the  analogy 
that  fubfifts  between  animals  and  vegetables. 
We  know  that  neither  of  them  can  fubfift 
long^  without  air  and  nourifhment.  DireSed 
by  infiinct,  the  animal  feeks  its  own  proper » 
food;  but  the  vegetable,  not  being  poflefled 
of  the  power  of  motion,  mud  be  fatisfied  with 
the  nouriihment  that  we  give  it. 

To  dire£t  this  upon  rational  principles,  is 
the  bulinefs  of  the  philofopher.  The  pra£tical 
farmer  will  fuffer  himfelf  to  be  inftruded,  as 
foon  as  he  perceives  the  praftice  correfpond 
with  the  theory  laid  down  to  him.  Let  us 
cxpeft  no  more  from  him.  Men  of  a  limited 
education  commit  great  errors  when  they  at- 
tempt to  reafon  upon  fcience.  In  hufbandry, 
effefts  are  conftantly  applied  to  improper 
caufes.  Hence  proceed  the  errors  of  our 
common  farmers.  To  overcome  thefe  is  the 
peculiar  province  of  the  Philofopher;  who, 
in  his  turn,  muft  fupport  his  reafoning  by 
fa£ts  and  experiments. 

I  lay  it  down  as  a  fundamental  maxim,  that 
all  plants  receive  th^ir  principal  nourifhment 
from  oily  and  mucilaginous  particles  incorpo- 
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rated  willi  water^  by  means  of  an  alkalinr  lalt 
or  abiorbeot  eaith«  Till  <h1  is  made  mifcible,  it 
is  unable  to  ^ter  tbe  ladical  veisek  of  vege- 
tables; a&d,  on  that  account,  Ptoridence  has 
bouottAiIly  supplied  all  natural  soils  with 
chalky  or  other  absorbent  particles.  I  say 
naCuni  soils,  for  those  which  hate  been  as- 
sistied  by  art  are  fiill  of  materials  for  tiiat 
purpose ;  such  as  fime,  mail,  soap-ashes,  and 
the  volatile  alkaline  salt  of  putrid  dung- 
hills. 

It,  vnuy  be  askedy  whence  do  natural  soila 
receive  their  oily  particles?  I  answer,  the  air 
supplies  them.  During  the  summer  months, 
tbe  atmosphere  is  full  of  putrid  exhalations 
arising  from  tbe  steam  of  dunghills,  the  per- 
spiration of  animals  and  smoak.  Every 
shower  brings  down  these  pubrescent  particles 
for  the  nourishment  of  plants.  Of  these, 
some  fall  into  tbe  sea,  where  they  probably 
serve  for  the  nourishment  of  fuci,  and  other 
submarine  plants.  They  are,  however,  but 
seemingly  lost,  as  the  fish  taken  from  the  sea, 
and  the  weeds  thrown  upon  the  beach,  re- 
store them  again  under  a  different  fonn. 
llius  Providence,  with  the  most  consummate 
wisdom^  keeps  up  the  neceisary  rotation  of 


tilings,  dissolution  and  (combination  follow- 
ing each  other  in  endkfs  succefsion. 

When  Ae  putrescent  particles  that  are  sus- 
pended in  the  atmosphere,  happen  to  fall  upon' 
a  very  sandy  soil,  fh^  solar  heat  exhales  the 
most  of  them.  Hence  an  additional  reason- 
for  covering  our  light  soils  with  herbfage 
during  the  summer  matith«. 

On  th«  contrary,  wBfeft  these  particles  fiaXt 
upon  stiff  land,  of  sdch  as  have  been  marled 
or  Kmed^  an  intimate  Union  is  produced j  tod 
strong  for  the  solar  heat  to  exhale. 

It  is  observed,  that  Kme  mechanichlfy  bindli 
a  hot  sandy  soil.  We  now  see  that  it  also  fer- 
tilizes it;  but  the  farmer  must  not  presume 
too  much  upon  that  quality. 

The  ingenious  Mr.  Tull,  and  others,  con- 
tend  that  earth  is  the  food  of  plants.  If  so, 
all  soils  equally  tilled  would  prove  equally 
prolific.  The  increased  fertility  of  a  wcH- 
pulverised  soil,  induced  htra  to  imagine  that 
the  plough  could  so  minutely  divide  the  par- 
ticles of  earth,  as  to  fit  tbena:  for  entering  mto 
the  roots  of  plants. 

B  3 
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An  open  soil^  if  not  too  light  in  it$  own 
nature,  will  always  produce  plentiful  crops. 
It  readily  receives  the  air,  rains,  and  dews 
into  its  bosom,  and  at  the  same  time  gives 
the  roots  of  plants  a  fr^e  pafsage  in  quest  of 
food.  This  is  the  true  reason  why  land  weH 
tilled  is  so  remarkably  fruitful. 

Water  is  thought,  by  spme,  to  \)e  the  food 
of  vegetables,  when  in  reality  it  is  only  the 
vehicle  of  nourishment.-— Water  is  an  hetero- 
geneous fluid,  and  is  no  where  to  be  found 
pure.  It  always  contains  a  solution  of  ani^ 
mal  or  vegetable  substances.  These  consti-i 
tute  the  nourishment  of  plants,  and  the  ele^ 
pient  in  which  they  arc  piinutely  suspended, 
acts  only  as  a  vehicle,  in  guiding  them  through 
$he  fine  vefsels  of  the  vegetable  body* 

The  hyacinth,  and  other  bulbous  roots,  are 
known  to  perfect  their  flowers  in  pure  vi  ater. 
Hence  superficial  observers  have  drawn  an 
argument  in  favour  of  water  being  the  food 
of  vegetables.  But  the  truth  is,  the  roots, 
stem,  and  flowers  of  such  plants  are  nourished 
by  the  mucilaginousjuicesof  the  bulb,  diluted 
by  the  surrounding  water.  This  mucilage  i^ 
just  sufficient  to  perfect  the  flower — and  nq 
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more.  Such  a  bulb  neither  forms  seeds,  nor 
Ecnds  forth  ofT-sets.  At  the  end  of  the  sea* 
son,  it  appears  weak,  shrivelled,  and  exhaust* 
ed,  and  is  rendered  unfit  to  produce  flowers 
the  succeeding  year.  A  root  of  the  same 
kind,  that  has  been  fed  by  the  oily  and  muci- 
laginous juices  of  the  earth,  efsentially  diflfers 
in  every  particular.  It  has  a  plump  appear- 
ance, is  full  of  mucilage — with  off-sets  upon 
its  sides. 

All  rich  soils,  in  a  state  of  nature,  are 
thought  to  contain  oil  and  mucilage ;  and  in 
those  lands  which  have  been  under  the  plough 
for  some  years,  they  are  found  in  proportion  to 
the  quantity  of  putrid  dung  that  has  been 
laid  upon  them,  making  an  allowance  for  tlie 
crops  they  have  sustained. 

To  set  this  matter  in  a  clearer  light,  let  us 
attend  to  the  effects  of  manures  of  an  oilv  na- 
turc,  and  we  shall  soon  be  satisfied  that  oil, 
however  modified  and  distinguished,  is  one 
of  the  chief  things  concerned  in  vegetation. 

Rape-dust,  when  laid  upon  land,  is  a  speedy 
and  certain  manure,  though  an  expensive  one, 
and  will  generally  answer  best  on  a  limestone 
land,  or  where  the  soil  has  been  moderately 
limed.  l^  4 
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This  species  of  manure  is  much  esteemed 
by  the  farmer.  It  contains  the  food  of 
plants  ready  prepared;  but  as  it  is  not  capable 
of  loosening  the  soil  by  any  fermetation,  the 
lands  upon  which  it  is  laid  ou|;ht  to  be  in  ex* 
cellent  tilth.  At  present*  that  useful  article 
of  husbandry  is  much  diminished  in  goodnefs* 
owing  to  the  improved  methods  of  extracting 
the  oil  from  the  rape*  Heat  and  prcfsure  are 
employed  in  a  double  degree*  and  every  other 
method  is  used  to  the  prejudice  of  the  farmer. 
Some  persons*  however*  are  of  opinion*  that  the 
severe  extraction  of  the  oil  does  not  materially 
injure  the  rape-dust 

Farmers  that  live  in  the  ifeighbourhood  of 
large  towns  use  abundance  of  soot  It  is  an 
oily  manure*  but  different  fh)m  the  fcnner* 
containing  alkaline  salt  in  its  own  nature^ 
calculated  as  well  for  opening  the  soil*  as 
for  rendering  the  oily  parts  miscible  with 
V^ater. 

It  is  observed  that  the  dung  of  pigeons  is  a 
rich  and  hasty  manure.  These  animals  feed 
chiefly  upon  grains  and  oily  seeds;  it  must 
therefore  be  expected  that  their  dqng  should 
contain  a  large  proportion  of  oil. 


The  dung  of  stable-^kept  hories  is  also  it 
strong  manure^  and  should  not  be  used  untU 
it  has  undergone  the  putrid  ferment,  in  order 
to  mix  and  afsimilate  its  oily,  wntry,  and  sa« 
line  parts.    Beans,  oats,  and  hay,  contauB 
much  oH.     The  dung  of  horses,    that  art 
kept  upon  green  herbage,   is  of  a  weaker 
kind,  containing  much  lefs  oil.    Swine's  dung 
is  of  a  saponaceous  and  oily  nature,  and  per- 
haps is  the  richest  of  the  animal  manures. 
When  made  into  a  compost  and  applied  with 
judgment,  it  is  excellent  both  for  arable  and 
grafs  lands.    The  dung  of  stall-fed  oxen,  espe- 
cially if  oiI*cake  make  part  of  their  food,  is  of 
a  rich  qu^ity,  and  greatly  preferable  to  that 
of  cows .  and  pxen  supported  by  grafs  only. 
A  farmer,  when  he  purchases  dung,  should 
attend  to  all  the  circumstances  under  which 
it  is  produced.     One  load  of  dung  from  a 
hunting  stable,  where  much  corn  is  used,  13 
worth  two  loads  produced  by  hay  and  green 
provender. 

The  dung  of  ruminant  animals,  as  cows 
and  sheep,  is  preferable  to  that  of  horses  at 
grafs,  owing  to  the  quantity  of  animal  juices 
mixed  with  their  food  in  chewing.  And 
here  I  beg  leave  to  remark  in  general,  that 
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the  fatter  the  animal,  aeteris  paribus,   the 
richer  the  dung. 

Human  ocdure  is  full  of  oil  and  a  volatile 
alkaline  salt.  By  itself,  it  is  too  strong  a  ma- 
nure for  any  land ;  it  should  therefore  be 
made  into  a  compost  before  it  is  used.  The 
dung  of  carnivorous  animals  is  plentifully 
5tored  with  oil.  Animals  that  feed  upon 
seeds  and  grains  come  next,  and  after  them 
follow  those  which  subsist  upon  grafs  only. 

To  suit  these  different  manures  to  their 
proper  soils,  requires  the  greatest  judgment 
of  the  farmer;  as  what  may  be  proper  for  one 
soil,  may  be  highly  detrimental  to  another. 

In  order  to  strengthen  my  argument  in  fa- 
vour of  oil  (phlogiston)  being  the  principal 
food  of  plants,  I  must  beg  leave  to  observe, 
that  all  vegetables,  whose  seeds  are  of  an 
oily  nature,  are  found  to  be  remarkable  im- 
poverishers  of  the  soil,  as  hemp,  rape,  and 
flax ;  for  which  reason,  the  best  manures  for 
lands  worn  out  by  these  crops,  are  such  as 
have  a  good  deal  of  oil  in  their  composition; 
but  then  they  must  be  laid  on  with  lime, 
chalk,,  marl,  or  soap  ashes^  so  as  to  render  the 
oily  particles  miscible  with  water. 
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The  Book  of  Nature  may  be  displayed,  to 
show  that  oily  particles  c<Mistitute  the  nou- 
rishment of  plants  in  then:  embryo  state ;  and, 
by  a  fair  inference,   we   may  suppose  that 
something  of  the  same  nature  is  continued  to 
them  as  they  advance  in  growth.    The  oily 
seeds,  as  rape,  hemp,  line,  and  turnip,  con- 
sist of  two  lobes,  which,  when  spread  upon 
the  surface,  form  the  seminal  leaves.    In  them 
the  whole  oil  of  the  seed  is  contained.    The 
moisture  of  the  atmosphere   penetrates  the 
cuticle  of  the  leaves,  and,  mixing  with  the 
oil,  constitutes  an  emulsion  for  the  nourish- 
ment of  the  plant.     The  sw^etnefs  of  this 
balmy  fluid  invites  the  fly,  against  which  no 
sufficient  remedy  has,  as  yet,  been  discovered. 
The  oleaginous  liquor  being  i:;onsumed,  the 
seminal  leaves  decay,  having  performed  the 
ofiice  of  a  mother  to  her  tender  infant.    To 
persons  unacquainted  with  the  analogy  be- 
tween plants  and  animals,  this  reflection  will 
appear  strange.    Nothing,  however,  is  mom 
demonstrable. 

Most  of  the  leguminous  and  farinaceous 
plants  keep  their  placenta,  or  seminal  leaves, 
within  the  earth ;  in  which  situation  they  sup- 
ply the  tender  germ  with  oily  nutriment,  until 
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its  roots  are  gT<ywB  mmcientlr  strong  to  pene- 
trate the  soiL  lie  curious  reader  wiH  find 
this  subject  treated  of  at  large  in  the  third 
Eisav. 

It  is  usual  to  talk  of  the  saJts  of  the  earth , 
but  chemistrr  has  not  been  able  to  discover 
any  salts  in  land  which  has  not  been  manured; 
though  it  is  said  that  oil  may  be  readily  ob- 
tained from  every  soil,  the  very  sandy  ones 
excepted. 

^lari,  though  a  rich  manure,  has  no  salts. 
It  is  thought,  by  some,  to  contain  a  small 
portion  of  oleaginous  matter,  and  an  absorbent 
earth,  of  a  nature  similar  to  lioiestone,  with 
a  large  qnanrity  of  clay  intermixed. 

Lime,  mixed  with  clay,  come3  nearest  to 
the  nature  of  marl  of  any  factitious  body  that 
we  know  of,  and  may  be  used  as  such,  where 
it  can  be  had  without  much  expense.  By  in* 
creasing  the  quantity  of  clay,  it  will  make  an 
excellent  compost  for  a  light  sandy  soil ;  but 
to  make  the  ground  fertUci  woollen  rags, 
rotten  dung,  currier^s*^  shavings,  or  any  oily 
manure,  should  be  incorporated  with  it  some 
time  before  it  is  laid  on. 
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It  is  the  opinion  of  some^  that  lime  eii«- 
Tiches  the  land  it  is  laid  upon,  by  means  of 
suppl)riDg  a  salt  fit  for  the  nourishment  of 
plants ;  but  by  all  the  experiments  that  have 
been  made  upon  lime,  it  is  found  to  contain 
no  kind  of  salt.  Its  operation^  therefore, 
should  be  considered  in  a  different  light.  By 
the  fermentation  that  it  induces^  the  earth 
opened  and  divided,  and,  by  its  absorbent 
and  alkaline  equality,  it  unites  tbe  oily  anA 
watery  parts  of  the  soil.  It  alsa  seems  to 
have  the  pfop^rly  of  coHieeting  Ae  acid  of 
the  air,  forming  with  k  a  combiniition  of 
great  use  in  vegetation. 

From  viewing  lime  in  this  Hght,  k-  is 
probable  that  it  tends  to  rob  the  soil  of  £ts 
oily  particles,  and  in  time  will  render  it  bar- 
ren, unlefs  we  take  tare  to  support  it  with 
rotten  dung,  or  other  manures  of  an  oily 
nature. 

As  light  sandy  soils  contain  but  a  small 
portion  of  oleaginous  particles,  we  should  be 
extreme^  cautious  not  to  overdo  them  with 
lime,  unlefs  we  can  at  the  same  time  afsist 
them  liberally  with  rotten  dung,  shavings  of 
leather,  woollen  rags,  shavings  of  horn,  and 
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Other  manures  of  an  animal  kind.  Its  great 
excellencey  however,  upon  a  sandy  soil,  is  by 
mechanically  binding  the  loose  particles,  and 
thereby  preventing  the  liquid  parts  of  the 
manure  from  escaping  out  of  the  reach  of  the 
radical  fibres  of  the  plants. 

Upon  clay  the  effect  of  lime  is  different ; 
for  by  means  of  the  gentle  fermentation  that 
it  produces,  the  unsubdued  soil  is  opened 
and  divided;  the  manures,  laid  on  readily 
come  into  contact  with  every  part  of  it ;  and 
the  ^bres  of  the  plants  have  full  liberty  to 
spread  themselves. 

.  It  is  generally  said  that  lime  answers  better 
upon  sand  than  clay.  This  ob9ervation  will 
undoubtedly  hold  good  as  long  as  the  farmer 
continues  to  lime  his  clay  lands  in  a  scanty 
manner.  Let  him  treble  the  quantity,  and 
he  will  then  be  convinced  that  lime  is  better 
for  clay  than  sand.  It  may  be  justly  answer- 
ed, that  the  profits  will  not  admit  of  the  ex- 
pense. I  agree.  But  then  it  must  be  under* 
stood  that  it  is  the  application,  and  not  the 
nature  of  the  lime,  that  should  be  called  In 
question.  Clay,  well  limed,  will  fall  in  water, 
and  ferment  with  acids.  Its  vcrv  nature  Is 
changed. 


GEORGICAL    ESSAYS.;  Si 

Under  such  agreeable  circumstances,  the 
air,  rains,  and  dews  are  freely  admitted,  and 
the  soil  is  enabled  to  retain  the  nourishment 
that  each  of  them  brings.  In  consequence  of 
a  fermentation  raised  in  the  soil,  the  fixed  air 
is  set  at  liberty,  and  in  that  state  of  activity  it 
becomes  an  useful  instrument  in  dividing  the 
tenaceous  clay.  However,  let  the  farmer, 
who  uses  much  lime  for  his  clay  lands,  be  in- 
structed to  manure  them  well,  otherwise  the 
soil  will  bake  and  become  too  hard  to  permit 
the  roots  of  the  plants  to  spread  themselves 
in  search  of  food. 

It  is  the  nature  pf  lime  to  attract  oils  and 
difsolve  vegetable  bodies.  Upon  these  prin* 
ciples  we  may  account  for  the  wonderful  ef- 
fects of  lime  in  the  improvement  of  black 
moor-land.  Moor-earth  consists  of  difsolved, 
and  half-difsolved,  vegetable  substances.  It 
is  full  of  oil. — Lime  difsolves  the  one,  and  as- 
similates the  other. 

Such  lands,  not  originally  worth  sixpence 
per  acre,  may  be  made,  by  paring,  burning, 
and  liming,  to  produce  plentiful  crops  of  tur* 
nips,  which  may  be  followed  with  oats,  bar- 
l^y^  or  grafs  seeds,  according  to  the  inclina* 


S2  GBORGICAL    BSSAtS. 

tion  of  the  owner. ^These  observations, 

however,  are  rather  foreign  to  the  argument 
of  the  present  efsay,  to  which  I  shall  now 
return. 

To  the  universal  principle,  oil,  (phlogiston) 
we  must  add  another  of  great  efficacy,  though 
very  little  understood;  I  mean  the  nitrous 
acid  of  the  air. 

That  the  air  dots  contain  the  radiitients  of 
nitre,  is  demonstrable  from  the  manner  ot 
making  salt-petre  in  the  different  parts  of  thd 
world.  The  air  contains  no  such  salt  as  per- 
fect nitre  s  it  is  a  factitious  salt,  and  is  made 
by  the  nitrous  acid  falling  upon  a  proper  ma* 
trix.  The  makers  of  nitre  form  that  matrix 
of  the  rubbish  of  oM  houses,  fat  earth,  and 
any  fixed  alkaline  salt.  The  universal  acid> 
as  it  is  called,  is  attracted  by  these  materials, 
and  forms  true  nitre,  which  is  rendered  pure 
by  means  of  crystalization,  and  in  that  form  it 
is  brought  to  us.  In  very  hot  countries,  the 
natural  earth  forms  a  matrix  for  nitre,  which 
makes  the  operation  very  short. 

It  is  observed  that  nitre  is  most  plentifully 
formed  in  winter,  when  the  wind  is  northerly: 


hsace  we  niaj|r  uadcrstand  the.  true  ceasoa 
wbjr  land  is  festiUsed  heyi  being  laid  up  in 
bigh  rid^a  during  tlie  winter  monMia.  The 
g€od  efiects  o£  lliat  operation  are  wlioHyr  attd^ 
buted  ti>  the:  mechanical  actioni  of  the  frost 
iipon  tiiie  ground.  Light  soil&  as  well  as  the 
tough  ones,  may-  be^  exposed  in  high  ridges, 
bufc  with  some  Uimtation,  in  order  to  imitate 
the  mud  walls  in  Germany,  which  are  £3fund9 
by  experience,  to  collect  considerable  quanti- 
ties of  nitre  during  the  wintef. 

After  sayipg  so  much  in  praise  of  nitre,  it 
will.be  expected  that  I  should  produce  some 
proofs  of  its  efficacj?,  when  used  as  a  manure. 
I  must  confefs  that  experiments  do  not  give 
us  any  such  proofs.  Perhaps  too  large  a  quan- 
tity has  been  used ;  or  rather,  it  could  not  be 
restored  to  the  earth  with  its  particles  so  mi- 
nutely divided,  as  when  it  remained  united 
with  the  soil,  by  means  of  the  chemistry  of 
nature.  I  shall  therefore  consider  this  nitrous 
acid,  or  as  some  call  it,  the  acidum  vagum,  in 
the  light  of  a  vivifying  principle,  with  whose 
operation  we  are  not  yet  fuUy  acquainted 

I  have  already  observed,  that  there  subsists 
a  strong  analogy  between  plants,  and  anlnjals. 
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Oil  and  water  seem  to  make  up  the  nourish^ 
ment  of  both.  Earth  enters  very  little  inta 
the  composition  of  either.  It  is  observed, 
that  animals  take  in  a  great  many  earthy  par-* 
tides  at  the  mouth,  but  they  are  soon  dis* 
charged  by  urine  and  stool.  Vegetables  take 
in  the  smallest  portion  imaginable  of  earth ; 
and  the  reason  is,  they  have  no  way  fo  dis-i 
charge  it. 

■ 

It  is  highly  probable,  that  the  radical  fibres 
of  plants  take  up  their  nourishment  from  the 
earth,  in  the  same  manner  that  the  lacteal 
vcfsels  absorb  the  nutriment  from  the  in- 
tcsines ;  and  as  the  oily  and  watery  parts  of  our 
food  are  perfectly  united  into  a  milky  liquor^ 
by  means  of  the  spittle,  pancreatic  juiqe,  and 
bile,  before  they  enter  the  lacteals^  we  have 
all  the  reason  imaginable  to  keep  up  the  ana- 
logy, and  suppose  that  the  oleaginous  and 
watery  parts  of  the  soil  are  also  incorporated, 
previous  to  their  being  taken  up  by  the  ab- 
sorbent vefsels  of  the  plant. 

To  form  a  perfect  judgment  of  this,  we 
must  reflect  that  every  soil,  in  a  state  of  nature* 
has  in  itself  a  quantity  of  absorbent  earth,  suf- 
ficient to  incorporate  its  inherent  oil  and  water; 
but  when  we  load  it  with  fat  manures,  it  be- 
comes efsentially  necefsary  to  bestow  uponit> 
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at  thb  same  time,  something  to  afsimilate  the 
parts.  Linle,  soap-ashes,  Icelp,  marl,  and  all 
the  alkaline  substahces,  perform  that  office. 

In  order  to  render  this  operation  visible  to 
the  senses  :-r-Dirsolve  one  di^chm  of  Rufsia 
potash  in.  two  ounces  of  water;  then  add.  two 
spoonfuls  of  oil.  Shake  the  mixture,  and  it 
will  instantly  become  an  uniform  mafs  of  a 
whitish  colour,  adapted,  as  I  cojiceive,  to  all 
the  purposes  of  vegetation. 

This  easy  and  familiar  experiment  is  a  just 
representation  of  what  happens  after  the  ope- 
ration of  Bum-baking,  and  consequently  may 
be  considered  as  a  confirmation  of  the  hypothe- 
sis advanced.     Let  us  attend  to  the  procefs. 

The  sward  being  reduced  to  ashes,  a  fixed 
alkaline  salt  is  produced.  The  moisture  of 
the  atmosphere  soon  reduces  that  salt  into  a 
fluid  state,  which,  mixing  with  the  soil,  brings 
about  an  union  of  the  oily  and  watery  parts,  in 
the  manner  demonstrated  by  the  experiment. 

When  the  under  stratum  sonsists  of  a  rich 
vegetable  mould,  the  effects  of  Bum-baking 
will  be  lasting.  But  when  the  soil  happens  to 
be  thin  and  poor,  the  first  crop  frequently  suf- 
fers before  it  arrives  at  maturity. 

C2 
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The  farmer  J,  therefore,  who  is  at  the  expense 
of  paring^  and  burning  a  thin  soil,,  should  be- 
stow upon  it  a  portion  of  rotten  duag»  or 
shambles  manure,  before  the  ashes  are  spread. 
In  order  to  supplj  the  deficieticy  of  oily  par^ 
tictes ;  and  he  should  be  very  c&feftd  not  to 
keep  this  kind  o£  land  txw  long  under  die 
plough. 

In  consequence  of  this  prudent  noana^* 

ment,  the  crop  will  be  supported  during  it» 
growth,  and  the  land  will  be  preserved  in 
health  and  vigour. 

For  auch  weak  lands^  it  b  highly  probable 
that  the  oil-compost  described  ixx  tibe  next 
efsay,  will  be  kaxoA  the  cheapest  and  most 
effectual  manure. 

Hitherto  I  have  considered  plants  as  nou- 
rished  by  their  roots.  I  shall  now  take  a 
view  of  them  as  nourished  by  their  leaves, 
^n  attention  to  this  part  of  the  vegetable 
system  is  eisentially  necefsary  to  the  rational 
farmer. 

Vegetables  that  have  a  succulent  leaf»  such 
as  vetches,  pease^  beans,  and  buck-wheat^ 
draw  a  great  part  of  their  nourishment  fixMn 
the  air,  and  on  that  account  impoverish  (h^ 


soil  lefs  than  wheat,  oats,  barley,  or  rye,  the 
leaves  of  which  are  of  a  firmer  texture. 

In  this  manner  -the  vegetable  creation 
renders  the  air  pure  by  afsimilating  to  it- 
self those,  putrescent  particles,  which,  if  not 
removed,  would  render  the  atmosphere  unfit 
for  animal  respiration.  Some  modern  philo- 
sophers have  attempted  to  destroy  this  opi- 
nion, but  they  must  bring  stronger  proofs  than 
those  they  have  produced,  before  they  can  ex- 
pect to  tear  firom  the  human  breast  an  idea 
%o  full  of  harmony. 

Rape  and  hemp  are  oH^bearing  plants,  and, 
consequently,  impoverishers  of  the  soil  j  but 
the  fermer  lefs  so  than  the  latter,  owing  to 
the  greater  5ucculency  of  its  leaf. 

The  leaves  of  aU  kinds  of  grain  are  sbccu- 
knt  for  a  time;  during  which  period  the 
{4ants  take  little  from  the  earth  3  but  as  soon 
ss  the  ear  4>egins  to  be  formed,  they  lose 
their  softnefe,  and  diminish  in  their  attractive 
power. 

The  radical  fibres  are  then  more  vigorous^ 
employed  in  extracting  the  oily  particles  of 
the  earth,  for  the  nourishment  ot  the  seed. 
Such,  I  apprehend j^  is  the  course  of  pature. 
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ESSAY  II. 

On  a  rich  and  cheap  Compoft^  SCc^ 

IN  the  last  efsay  I  endeavoured  to  show  that 
oil,  made  miscible  with  water,  constitutes 
the  chief  nourishment  of  vegetables.  A 
greater  number  of  proofs  might  have  been 
produed  in  support  of  that  doctrine;  but  I 
flatter  myself  that  those  already  advanced  will 
be  thought  sufficient. 

Having  reason  to  believe  that  my  theory 
was  founded  upon  facts  and  experiments,  I 
was  desirous  of  converting  it  to  public  utility. 
And  as  I  apprehended  that  a  compost  might 
be  discovered,  upon  the  principles  advanced, 
which  would  come  cheap  to  the  farmer,  and 
be  of  easy  carriage,  I  diligently  empioye4 
myself  in  prosecuting  the  inquiry. 

In  the  course  of  investigation  I  took  care 
to  reason  upon  proper  data;  carefully  avoid- 
ing every  degree  of  partiality  to  my  system. — 
In  philosophy  nothing  is  so  delusive  as  pre- 
judice. 2 


•     N 
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After  making  various  trials,  I  at  last  disco^ 
vered  what  I  so  ardently  sought  after;,  but  as 
I  have  not  the  vanity  to  think  my  experiments 
sufficiently  conclusive,  I  embrace  this  oppor- 
tunity to  request  the  afsistance  of  the  practi- 
cal  farmer,  in  order  that  the  merits  of  the  in- 
vention may  be  fully  determined. 

Shoyld  my  Aepyy  conceraii;ig  the  food  of 
plants  be  found  erroneous,  the  cpmpost, 
of  coiu"se,  will  be  disregarded.  But,  on  the 
contrary,  should  it  be  agreed  to,  that  oil,  under 
certain  modifications,  made  miscible  with 
water,  constitutes  the  chief  nourishment  of 
vegetables,  then  the  invention  will  probably 
become  a  subject  for  future  experiment. 

Though  theory  may  direct  our  inquiries, 
yet  experience  must  at  last  determine  our 
opinions,  for  which  reason  I  propose  to  en- 
large my  experiments;  and  as  I  have  no  other 
view  but  the  investigation  of  truth,  I  shall  lay 
them  faithfully  before  the  public,  whether 
they  provp  succefsful  or  not. 

We  know  that  a  number  of  experiments, 
made  by  different  persons,  and  in  different 
places^  are  efsentially  necefsary  towards  estab- 

C4 
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Ii6hti%tketrath  of  anyrooeiined^pmkni  inJ^^i* 
culture.  How  much  immiiccefsiry  isk  ton^ 
quest  the  afsistsnce  of  the  ^practical  former,  in 
determining  ihe  merits  of  a  "new  iitrention^ 
for  soch  I  esteem  the  compost  I  -here  com* 
municate. 

Virgil,  indeed,  lias  recomtnended  the  le^s 
of  oil  as  a  manure,  and  the  ingenious  Dr. 
Home  lias  mentioned  olive  oil;  but  neither 
of  them  reflected  upon  the  absolute  necefsity 
of  rendering  the  oil  miscibte  with  Water,  by 
means  of  an  alkaline  salt. 

I  jud^  it  unneoafsaiy  to  repeat  what  I 
have  already  ad  vanced  upon  the  food  of  plants. 
I  shall  therefore  refor  the  reader  to  the  first 
Efsay,  as  it  contains  the  greatest  part  of  the 
reasoniog  upon  which  the  following  compost 
is  founded. 

To  make  (M^ComposL 

L    s.  4, 

Take  North-American  pot-ash  12lb.  O    4    <i 

Break  iiie  salt  into  small  pieces,  and 
put  it  into  a  convenient  vefsel  with 

.  four  gallons  of  water.  Let  the 
mixture  stand  forty-eight  hours, 
then  add  coarse  train-oil,  14  gallons  O  14    O 

iCO  18    0 


GEORGICAL  ESSAYS^  41 

In  a  few  days  the  salt  will  be  difsolved^ 
and  the  mixture,  upon  stirrings  will  become 
nearly  uniform* 

Take  fourteen  bushels  of  sand,  or  twenty  of 
dry  mould;  Upon  these^^  pour  the  above 
liquid  ingredients*  Turq  this  composition  fire-* 
quently  over^  after  adding  to  it  as  much  fresh 
horse  dung  as  will  bring  on  heat  and  fer- 
mentation ;  in  six  months  it  will  be  fit 
for  use« 

I  apprehend  th^t  the  above  quantity  will  be 
found  sufficient  for  an  acre:  my  trials,  how- 
ever, do  not  give  me  sufficient  authority  to 
determine  upon  this  point* 

For  the  convenience  of  carriage,  1  have  di- 
rected no  more  earth  to  be  used  than  will 
effectually  take  up  the  liquid  ingredients.  But 
if  the  farmer  chooses  to  mix  up  the  compost 
with  the  mould  of  his  field,  I  would  advise 
him  10  use  a  larger  portion  of  earth,  as  he  will 
thereby  be  enabled  to  distribute  it  with  more 
regularity  upon  the  surface.  I  have  not  yet 
had  any  extensive  trial  of  its  efficacy  upon 
pasture  and  meadow  grounds  :  but  I  presume 
that  whatever  will  nourish  com,  will  also  feed 
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the  roots  of  grafs.  When  used  upon  such 
lands,  it  should  be  put  oi>  during  a  rainy  sea-* 
son,  as  all  top-drefsings  are  injured  by  the 
solar  heat. 

All  kinds  of  cattle  must  be  kept  off  the 

lands  for  some  time,  as  they  will  bite  the  grafs 

too  close  in  quest  of  the  salt  contained  in  the 

compost,  which  I  have  found  to  be  the  case 

^  in  small  trials. 

I  shall  here  observe,  that  the  oil-compost 
IS  only  intended  to  supply  the  place  of  rape- 
dust,  90ot,  woollen  r^gs,  and  other  expensive 
hand-drefsihgs.  It  is  in  all  respects  inferior  to 
rotten  dung :  where  that  can  be  obtained,  6very 
kind  of  manure  must  give  place  to  it. 

At  the  same  time  that  dung  affords  nou- 
rishment, it  opens  the  pores  of  the  earth. 
Hand-drefsings,  on  the  contrary,  give  food 
to  plants,  but  contribute  little  towards  loosen- 
ing the  soil.  This  is  an  useful  and  practical 
distinction,  and  may  be  applied  throvgh  all 
the  variety  of  manures  made  use  of  by  the 
former. 

I  presume  that  the  -oiteompost  restfftibtoi 
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the  natural  food  of  plants ;  but  I  nibmit  tfaal^ 
as  well  as  every  thing  else,  to  experience, 
our  unerring  guide. 

It  may  be  objected,  that  it  has  not  suf-' 
ficiently  undergone  tibe  putrid  ferment^  to 
attenuate  the  oily  particles.  Xhe  Use  of  taip^ 
dust,  soot,  horn  shavings,  and  woollen  rags, 
take  off  that  objection,  and  at  the  same  time 
confirm  the  theory  upon  whidi  the  ab0vc( 
conpipost  is  founded. 

I  do  not  take  upon  me  to  direct  the  ex- 
perienced farmer  an  the  manner  of  tising  (his 
new  compost.  I  would  have  every  person 
apply  it  in  the  way  most  agreeable  to  himself. 
Many  things  will  occur  to  the  |)ractical  hus- 
bandman, that  no  reasoning  of  the  philoso- 
pher could  foresee.  By  attending  to  the  dif- 
ferent ways  of  usnig.it,  we  ma;y  reap  'con- 
siderable advantages.  Improvements  may  btj 
collected  even  from  the  highest  degree  of 
mismanagement.      /^  ^  .^ 

.'.    .  .'  "J 

Facts  must  ever  be  the  foundation  of  our 
reasoning.  Without  -  them,  the  fAi  loso^r  is 
akind  of  Igrt^sfaUim.  Instead  of  unfoJding^ 
nat^rei'  hecovets  li^  -with-a  cloud,  tad  en- 
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deavours,  as  it  were,  to  bring  old  Chaos  back 
again  into  the  world. 

Should  I  presume  to  instruct  the  farmer  in 
the  management  of  the  compost,  I  would  re- 
conunend  it  to  be  sown  immediately  after  the 
grain,  and  both  harrowed  in  together. 

The  following  experiment,  though  trifling 
in  its  own  nature,  gave  me  the  first  encourage- 
ment to  prosecute  the  subject  upon  a  larger 
scale.— I  took  four  pots,  N*^  1,  2,  3,  4. 

N^  1.  contained  12  lb.  of  barren  sand,  with 
1  oz.  of  the  sand  oil-compost 

N®  2. — 12  lb.  of  sand,  without  any  mix- 
ture. 

N^  3. — 12  lb.  of  sand,  with  t  oz.  of  slaked 
lime. 

N^  4.— 12  lb.  of  sand,  widi  4oz.  of  the 
sand  oil-compost. 

In  tiie  month  of  March,  I  put  six  grains  oi 
wheat  into  each  pot,  and  during  the  summer 
I.occasioQaUy  watered  the  plants  with  filtered 


water^  All  the  taj^e  th»k  the  planit»  were 
consuming  the  farina,  I  could  observe  but 
little  difference  in  their  appearance.  But 
after  one  month's  growth^  I  remarked  that 
N®  1.  was  the  best  N®  2.  the  next.  N^  3* 
the  n^^t.  N^  4.  much  the  worst. 

In  August,  I  made  the  following  observa- 
tions.    ^ 

N*  1 .  had  five  small  ears,  which  contained 
a  few  poor  gvainsi 

N^  2.  had  three  small  ears^  wbklfr  fcaiToe 
^esetvedl  the  name,  of  ears,  containing  a  few 
gnuasy  aiuc^  inferior  in  goodneffi  to  |he  fbr- 
Mier« 

N^  3.  had  no  ears*  Onfy  I  observed  tw^ 
very  small  ones  within  their  respective 
sheath9,  which,  for  waxxt  of  vegetable  strength, 
never  made  their  appearance. 

N^  4.  had  no  ears;  the  stalks  appearing 
stunted  in  their  growth. 

I  removed  the  plants  from  their  pots,  ax)d 
look  a  view  of  the  roots  of  each. 
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N^  1 .  The  roots  tolerably  large,  and  well 
spread. 


N^  2.  The  roots  not  so  large, 

N^  3.  The  roots  very  short  and  small/ 

N*^  4.  The  roots  much  the  shortest,  witk 
the  appearance  of  being  ricketty. 


Upon  this  experiment  I  remarks 

1 .  That  the  oil-compost  may  be  considered 
as  a  vegetable  food :  but  that,- when  used  too 
liberally,  the  alkaline  salt  will  biini  up  ttis 
roots  of  the  plant,  and  .hinder  vegetation* 
For  which  reason  I  would  recommend  the 
compost  to  be  exposed  to  the  influence  of  the 
air,  for  some  months;  before  it  is  laid. on. 

2.  That  lime  contains  no  vegetable  food, 
and  is,  in  its  own  nature,  an  enemy  to  vege- 
tation. It  is,  however,  of  excellent  use  in 
afsisting  vegetation,  in  the  manner  described 
in  the  first  Efsay. 

My  experiments  teach  me,  that  all  kinds  of 
soils  may  be  benefitted  by  this  manure.  The 
limestone,  gravelly,  sandy,  and  chalky  soils 
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seem  to  require  it  most.  The  rich  loams  and 
good  clajrs  have  nourishment  within  them* 
selves,  and  stand  more  in  need  of  the  plough 
than  the  dunghill. 

It  is  observed  by  farmers,  that  rape-dust 
seldom  succeeds  with  spfing-com,  unlefs  plen- 
tiful rains  fell  within  a  few  weeks  after  sow- 
ing. I  have  more  than  once  made  the  same 
observation  upon  the  oil-compost,  which  in- 
duces me  to  recommend  it  for  winter  crops 
only.  From  the  unctuousnefs  of  its  nature,  it 
is  more  than  probable,  that  it  should  lie  ex- 
posed fot  a  long  time  to  the  influence  of  the 
weather,  which  benefit  it  is  .'deprived  of  when 
tised  for  barley^  and  such  crops  as  are  sowh 
late  in  the  spring.  I  am  confirmed  in  this  idea, 
from  repeated  experiments  made  with  the 
compost  upon  turnips,  which  generally  proved 
unsuccefsful.  But  at  the  same  time  I  in- 
variably found  that  those  parts  of  the  field  on 
which  the  compost  had  been  spread,  produced 
the  best  crops  of  grain  the  following  year. 
From  this  slow  manner  of  giving  its  virtues, 
it  seems  to  be  an  improper  drefsing  for  all 
plants  that  have  a  quick  vegetation. 

Agreeably  to  the  theory  advanced  in  the 
first  Efsay,  I  presume  that  all  lands,  which 
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kure  bora  GAansted  b^  freqtieiifr  erops^  aM 
nbbcd  of  their  ottf  pa9tick55  and  cainsquent% 
ftave  become  batrwnu.  Tbcr  citt<3Qmpost^  as  k 
plentifully  restores  particlesi  ^jmUnr  t9  t^Mf 
that  are  parried  ofF, '  has  a  fair  appearance  of 
-pftarimg  an  excellent  rcstorativr^  To  lands 
under  sudi  ciccumstsmccfi^  Ikte  aioae^  is  dbt 
ivorst  manase.tliat  can  be  affriied^ 

Thiia  last  obanvatioQ  Mtimttty  leaeb  aM.fit^ 
ivi^  for  a  general  history  of  msninres,  w/ma 
Mund  and  rational  principles.  I  cannot.liidp 
regarding  that  mece(sary  paat  of  hnsbandflT^  ^ 
a  subject  b«t  imperfectly  undsrstoc^d.  IKIhi- 
ever  succeeds^  ]Si;tkit  difficult  task^  witt  peons 
himself  a  real  fidemd  to  mankind.  WiUkcnit 
k,  agriculture  nuist  lemain.  a  vague  aad  u» 
certain  9tud^« 
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ESSAY  III. 

On  VegetatioHy  and  the  Analogif  between  Plants  and 

Animals. 

V  EGETABLEs  are  placed  in  a  middle  degree 
between  animals  and  minerals.  They  are 
superior  to  minerals,  in  having  organized 
parts  ;  but  inferior  to  animals,  in  being-  desti- 
tute of  sensation. 

As  they  are  fixed  to  a  place,  they  have  few 
<$ffices  to  perform.  An  increase  of  body  and 
maturation  of  their  seed,  seems  all  that  is  re- 
quired of  them.  For  these  purposes  Provi- 
dence has  wisely  bestowed  upon  them  organs 
of  a  wonderful  mechanism.  Tlie  anatomical 
investigation  of  these  organs,  is  the  only 
rational  method  of  arriving  at  any  certainty 
concerning  the  laws  of  the  vegetable  Economy . 
Upon  this  subject  Dr.  Hales  judiciously  ob- 
serves, "  that  as  the  growth  and  preservation 
**  of  vegetable  life  is  promoted  and  maintained 
"  as  in  animals,  by  the  very  plentiful  and  re- 
"  gular  motion  of  their  fluids,  which  are  the 
Volume  I.  D 


50  GEORGICAL   SSSAYS^ 

"  vehicles  ordained  by  nature  to  carry  nutri- 
*^  ment  to  every  part,  it  is  therefore  reasonable 
*^  to  hope  that  in  them  also,  by  the  same 
"  method  of  inquiry,  considerable  discoveries 
"  may  in  time  be  made,  there  being,  in  many 
"  respects,  a  great  analogy  between  plant^ 
"  and  animals." 

The  seed  of  a  plant,  after  it  has  dropt  fronj 
the  ovarium,  may  be  considered  as  an  im- 
pregnated ovum,  within  which  the  embryo 
plant  is  securely  lodged.  In  a  few  days  after 
it  has  been  committed  to  the  earth,  we  may 
discern  the  rudiments  of  the  future  plant. — 
livery  part  appears  to  exist  in  miniature.  The 
nutritive  juices  of  the  soil  insinuate  them* 
selves  between  the  original  i>articles  of  tbe 
plant,  and  bring  about  an  extension  of  its 
parts.  This  is  what  is  called  the  growth  of 
the  vegetable  body. 

With  regard  to  this  increase  by  addition 
and  extension,  there  seems  to  be  a  great 
analogy  between  the  animal  and  vegetable 
kingdoms.  In  a  former  efsay  I  endeavoured 
to  prove,  that  oily  particles  constitute  the 
chief  nourishment  of  plants  and  animals  -,  and 
as  I  apprehend   that  much  depends   upon 
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ji  proper  investigation  of  the  subject,  I  shall 
occasionally  introduce  some  other  proofs  i^ 
rapport  of  my  opinion. 

Every  one  knows  that  animals,  instead  of 
being  strengthened,  are  enfeebled  by  a  supply 
of  improper  nourishment.  It  is  the  same 
thing  with  regard  to  vegetables ;  but  with 
tiiis  difference,  that  animals  refuse  whatever 
is  improper;  while  vegetables,  from  their  pas- 
sive nature,  muat  be  content  with  what  wc 

■    -     .      ■     I 

^ve  them. 

When  a  farmer  once  becomes  acquainted 
with  the  nature  of  the  food  of  plants,  he  will 
find  himself  rationally  instructed  in  the  manner 
of  compounding  dunghills^  and  the  applica- 
tion of  the  various  manures  made  use  of  in 
husbandry.  At  present,  no  part  of  ruraji 
Economy  is  so  imperfectly  understood. — But 
Jo  return. 

The  impregnated  ovum  of  every  animal, 
after  it  has  pafsed  down  the  Fallopian  tube, 
and  fixed  itself  to  the  bottom  of  the  uterus,  is 
found  to  contain  the  tender  embryo  within 
two  membranes  called  Chorion  and  Amnion. 
In  this  situation  the  embryo  could  not  long 
subsist  without  a  supply  of  nourishment. — 

D2 
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Nature  has  therefore  bestowed  upon  it  a  pla- 
centa and  umbilical  chord,  through  which  the 
blood  and  juices  of  .the  mother  are  trans- 
mitted, for  its  preservation  and  increase. 

Seeds  are  disposed  by  Providence,  nearly 
in  the  same  manner.  Thcv  have  two  cover- 
ings,  answering  to  the  Chorion  and  Amnion, 
and  tv^^o  lobes  which  perform  the  office  of  the 
placenta.  These  lobes  constitute  the  body  of 
the  seed,  and,  in  the  farinaceous  kinds,  they 
are  the  flour  of  the  grain.  Innumerable  small 
vefsels  run  through  the  substance  of  the  lobes, 
\vhich,  uniting  as  they  approach  the  seminal 
plant,  form  a  small  chord  to  be  inserted  into 
the  body  of  the  germ.  Through  it  the  nutri- 
ment supplied  by  the  placenta,  or  lobes,  is 
conveyed  for  the  preservation  and  increase  of 
the  embryo  plant. 

In  order  that  I  mav  be  clcarlv  understood, 
it  will  be  necefsary  to  obser\'e,  that  the  lobes 
of  farinaceous  grains  are  fixed  in  the  earth. — 
They  are  therefore  improperly  termed  seminal 
leaves,  being  rather  the  placenta,  or  cotyledons 
of  the  plant.  On  the  contrary,  vegetables 
that  have  an  oily  seed,  as  rape,  hemp,  line, 
and   turnip,  carry  their   lobes   upward,  and 


GEORGICAL   ESSAYS.  53 

spread  them  upon  the  surface,  in  the  form  of 

broad  leaves.     These,  though  they  perform 
the  office  of  a  placenta,  are  properly  seminal 

leaves; — and  to  this  distinction  I  shall  ad- 
here. 

Plate  1 .  Fig.  i.  represents  the  body,  or  pla- 
centa of  a  bean,  with  its  germ,  radicle,  um- 
bilical chord,  and  ramifications. — a.  The  germ. 
b.  The  body,  or  placenta,  with  the  umbilical 
chord  and  ramifications. — c.  The  radicle. 

Fig.  3.  represents  the  placenta,  or  seed- 
leaves,  of  a  turnip,  with  its  radicle  and  germ. 
a.  The  germ. — b.  The  placenta,  or  seed-ledves. 
f.  The  radicle. 

Fig.  4.  represents  the  germ  of  a  grain  of 
wheat,  with  its  root  and  capsule,  containing 
the  milky  juice  for  the  nourishment  of  the 
tender  plant. — a.  The  origin  of  the  crown. — 
i.  The  pipe  of  communication  between  the 
first  roots  and  the  crown,  at  this  time  covered 
by  a  membranous  sheath. — c.  The  grain  witli 
its  seminal  root.  At  this  season  the  grain  is 
filled  with  a  milky  juice,  for  the  support  of 
the  plant,  during  what  may  be  called  itb 
infant  state. 

D3 
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To  illustrate  the  subject  of  vegetation,  let  us 
take  a  view  of  what  happens  to  a  bean,  after  it 
has  been  committed  to  the  eaith. 

fn  a  few  davs,  sooner  or  later,  according 
to  the  temperature  of  the  weather  and  the 
disposition  of  the  soil,  the  external  corer- 
ings  open  at  one  end,  and  disclose  to  the 
naked  eye  part  of  the  placenta,  or  body  of  die 
grain.  This  substance  consists  of  two  lobes^* 
between  which  the  seminal  plant  is  securely 
lodged.  Soon  after  the  opening  of  the  mem- 
branes, a  sharp-pointed  body  appears.  This 
is  the  roct.  By  a  kind  of  principle,  which 
sef-r.s  to  carry  with  it  some  appearance  of 
ir^clrxt.  it  seeks  a  paf^age  downwards,  and 
!^e^  :rs^y  into  Ae  soiL  At  this  period  the 
rco:  2s  a  szxvrh  and  polished  body,  and  per* 
bi^  biLs  but  tittle  power  to  absorb  any  thing 
rrccx  dbe  earthy  tor  the  nourishment  of  the 


TV  two  Io^es  now  begin  to  separate,  and 
rhc  ^*nr^^  V  ich  its  leaves,  may  plainly  be  dis- 
cov^r.\!.  As  the  germ  increases  in  size,  the 
IcSr:>  arc  n:rtNrr  scnarated,  and  the  tender 
leavvrs  bcirj  vkv^!y  joined,  push  themselves 
Tv  rwjxd  in  the  ^>^u  of  a  wedge. 

Iliese  leares  take  a  contrary  direction  to  the 
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root.  Influenced  by  the  same  miraculous  in- 
stinct, if  I  may  be  allowed  the  exprefsion, 
they  seek  a  pafsage  upward,  which  having  ob- 
tained, they  lay  aside  their  wedge-like  form, 
and  spread  themselves  in  a  hori2ontal  direc- 
tion, as  being  the  best  adapted  for  receiving 
the  rains  and  dews. 

The  radicle,  every  hour  increasing  in  size 
and  vigour,  pushes  itself  deeper  into  the 
earth,  from  which  it  now  draws  some  nutri- 
tive particles.  At  the  same  time  the  leaves 
of  the  germ,  being  of  a  succulent  nature^ 
afsist  the  plant,  by  attracting  from  the  atmos- 
phere such  particled  as  their  tender  vefsels 
are  fit  to  convey.  These  particles,  however^ 
are  of  a  watery  kind,  and  have  not,  in  their 
own  nature,  a  sufficiency  of  nutriment  for  the 
increasing  plant. 

Vegetables  and  animals,  during  their  ten- 
der states,  require  a  large  share  of  balmy 
nourishment.  As  soon  as  an  animal  is  brought 
into  life,  the  milk  of  its  mother  is  supplied  in 
a  liberal  stream,  while  the  tender  germ  seems 
onlv  to  have  the  crude  and  waterv  juices  of 
the  earth  for  its  support.  In  that,  however, 
we  are  deceived.  The  Autlior  of  Nature,  with 
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equal  eye,  watches  over  the  infancy  of  all  hi ^ 
works.  The  animal  enjoys  the  milky  humour 
of  its  parent.  The  vegetcible  lives  upon  a 
similar  fluid,  though  differently  supplied. — 
For  its  use  the  farinaceous  lobes  are  melted 
down  into  a  milky  juice,  which,  as  long  as  it 
lasts,  is  conveyed  to  the  tender  plant  by  means 
of  innumerable  small  vefiiels,  which  are  spread 
through  the  substance  of  the  lobes.  These 
vefsds,  uniting  into  one  common  trunk,  enter 
the  body  of  the  germ,  and  perform  the  office 
of  an  umbilical  chord.  Without  this  supply 
of  balmy  liquor,  the  plant  must  inevitably 
have  perished,  its  root  being  then  too  small 
to  absorb  a  sufficiency  of  food,  and  its  body 
too  weak  to  afsimilate  it  into  nourishment. — 
See  Plate  1.  Fig.  1.  and- 4- 

Turnips,  and  all  the  tribe  of  Brafsicas,  m 
oppqsition  to  the  leguminous  and  farinaceous 
plants,  spread  their  seminal  leaves  upon  the 
surface.  These  leaves  contain  all  the  oil  of 
the  seed,  which,  when  diluted  by  the  moisture 
of  the  atmosphere,  forms  an  emulsion  of  the 
most  nourishing  quality.  How  similar  is  this 
juice  to  the  milk  of  animals  !  On  account  of 
its  sweetnefs,  the  seminal  leaves  arc  greedily 
devoured  by  the  tly. 
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This  demonstrably  proves  that  oil  con- 
stitutes the  nourishment  of  plants  in  their 
tender  state ;  and,  by  a  fair  inference,  we  may 
suppose  that  it  also  nourishes  them  as  they 
advance  in  growth. 

A  grain  of  wheat,  as  soon  as  the  germ  has 
made  its  appearance,  shows  the  milky  liquor 
to  the  naked  eye ;  but  the  umbilical  chord, 
with  its  ramifications,  as  far  as  I  know,  can 
only  be  discovered  by  analogy.  As  the  plant 
increases  in  size,  the  balmy  juice  diminishes, 
till  at  last  it  is  quite  exhausted.  The  um- 
bilical chord  then  dries  up,  and  the  external 
covering  of  the  grain  appears  connected  to 
the  root  in  the  form  of  a  shrivelled  bag. — 
See  Plate  1 .  Fig.  2.  c. 

Here  is  no  mortality.  From  the  moment 
that  the  seed  is  lodged  in  its  parent  earth,  the 
vegetative  soul  begins  its  operations,  and,  in 
one  continued  miracle,  proves  the  wisdom 
and  bounty  of  an  almighty  Providence. 

It  is  worthy  of  observation,  that  farinaceous 
vegetables  and  oviparous  animals  are  nourish- 
ed, in  their  tender  states,  nearly  in  the  same 
manner.  2 
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We  hare  already  seen  that  the  emtryo 
plant  is  supported  by  the  farina  melted  down 
into  a  itiilky  liquor,  and  conveyed  into  its 
body  by  means  of  an  umbilical  chord,  at  a 
time  when  the  radicle  was  unable  to  supply 
a  sufficiency  of  nutriment. 

An  oviparous  animal,  from  the  time  that 
it  is  brought  into  light,  seems  to  receive  all 
its  nourishment  from  without.  This,  how- 
ever, is  only  an  appearance.  The  yolk  of 
the  egg,  remaining  entire  during  incubation, 
IS  received  into  the  body  of  the  animal,  and, 
in  a  manner  similar  to  the  pafsage  of  the 
milky  juice  of  the  vegetable,  is  slowly  con- 
veyed into  the  vefsels  of  the  tender  chicks — 
Tlius  a  sweet  nourishment  is  prepared  at  a 
time  when  neither  the  industry  of  the  animal, 
nor  the  attention  of  its  mother,  could  have 
procured  a  sufficient  supply. 

How  beautiful  are  the  general  laws  of 
Providence  I  The  more  we  exptere  them,  the 
more  we  have  cause  for  wonder  and  astonish- 
ment. Every  thing  is  wisely  disposed ; 
nothing  is  fortuitous :  all  is  order,  regularity, 
and  wisdom. 
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tSSAY   IV. 


On  Steeps. 


Ti 


HE  steeping  of  seeds  in  prolific  liquors 
is  not  of  modem  invention.  The  Romans, 
who  were  good  husbandmen,  have  left  us 
several  receipts  for  the  steeping  of  grain,  in 
order  to  increase  the  powers  of  vegetation. — 
In  England,  France,  Itdy,  and  in  all  countries 
'tvhere  agriculture  has  been  attended  to,  we 
see  a  variety  of  liquors  recommended  for  the 
same  purpose.  Good  nourishment  has  ever 
been  observed  to  add  strength  and  vigour  to 
all  vegetables.  Hence  it  was  natural  to  sup- 
pose that,  by  filling  the  vefsels  of  the  grain 
with  nourishing  liquors,,  the  germ,  with  its 
roots,  would  be  invigorated.  How  far  this 
reasoning  is  founded  upon  just  principles, 
remains  to  be  examined. 

For  my  part,  I  am  not  an  advocate  for 
ftceps.  All  my  experiments  demonstrate  that 
they  have  no  inherent  virtue.  I  have  more 
than  once  sown  the  same  seed,  steeped  and 
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unstecped,  and  though  all  other  circumstances 
were  minutely  alike,  yet  I  never  could  observe 
the  least  difference  in  the  growth  of  the  crop. 
1  confcfs  that  when  the  light  seeds  are 
skimmed  off,  as  in  the  operation  of  brining, 
the  crop  will  be  improved,  and  diseases  pre- 
vented :  but  these  advantages  proceed  front 
the  goodnefs  of  the  grain  sown,  and  not  from 
any  prolific  virtue  of  the  steep. 

I  am  happy  in  not  being  singular  in  my 
objection  to  steeps.  Afany  rational  farmers 
have  been  induced  to  quit  their  prejudices, 
and  are  now  convinced,  from  their  own  trials, 
that  there  is  no  dependence  upon  prolific 
liquors,  though  ever  so  well  recommended. — 
Some  pcoj^le  have  been  hardy  enough  to  per- 
suade themselves,  that  the  tillering  of  wheat 
may  be  so  much  increased  by  invigorating  the 
grain,  that  only  one  half  of  the  seed  will  be 
required. 

Duliimiel,  one  of  the  most  accurate  of 
tlie  <  xperimcntal  husbandmen,  and  a  most 
excellent  philosbphel*,  speaks,  in  the  strongest 
terms,  against  the  practice  of  steeping,  so  fai* 
lis  it  siipi>oses  an  impregnation  of  vegetative 
partlile.s.     I  hhall  not  here  repeat  his  expert- 
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ments.  I  shall  only  observe,  that  they  are 
such  as  any  farmer  may  make.  They  are 
plain  and  conclusive. 

Good  seed,  w^hen  sown  upon  land  in  ex- 
cellent tilth,  will  always  produce  a  plentiful 
crop.  The  best  of  grain  impregnated  to  the 
full  with  the  most  approved  steep,  and  sovvn 
upon  land  indifferently  prepared,  will  for  ever 
balk  the  hopes  of  the  farmer. 

I  do  not  presume  to  condemn  the  practice 
in  positive  terms,  because  my  experiments  are 
against  it.  Other  experiments  may  be  op- 
posed to  mine.  I  shall  therefore  rest  the 
whole  upon  a  description  of  what  happens  to 
the  grain  after  it  has  been  committed  to  the 
earth,  and  hope  that  I  shall  be  able  to  explain 
myself  with  sufficient  perspicuity.  The  sub- 
ject is  curious,  and  the  discufsion  of  it  not 
very  difficult. 

A  grain  of  wheat  contains,  within  two  cap- 
sules, a  considerable  share  of  flour,  which, 
when  melted  down  into  a  liquor  by  the 
watery  juices  of  the  earth,  constitutes  the 
nourishment  of  the  tender  plant,  until  its  roots 
aye  grown  sufficiently  large  to  absorb  their 
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own  food.  Here  is  efidenlly  a  storehouse  ot 
nutriment.  And  from  that  idea  it  is  plain 
that  the  plumpest  grains  are  the  most  eligible 

for  seed. 

Some  have  imagined  that  poor  grains  may 
be  so  impregnated,  as  to  make  them  equal  in 
vegetative  force  to  the  largest.  I  have  more 
than  once  made  the  experiment,  and  am  con- 
vinced that  plump  seeds,  of  the  same  heap^ 
are  superior  in  goodnefs  to  the  small  ones, 
though  ever  so  carefully  macerated.  The 
farina  being  the  food  of  the  embryo  plant^ 
it  follows  that  the  vegetative  powers  will  be 
increased  in  proportion  to  its  quantity.  This 
observation  applies  to  those  farmers  who  send 
their  large  and  plump  beans  to  market^  anc^ 
preserve  the  small  ones  for  seed. 

I  have  sprouted  all  kinds  of  grain  in  a 
variety  of  steeps,  and  can  afsure  the  farmer, 
that  the  radicle  and  germ  never  appeared  so 
vigorous  and  healthy,  as  when  sprouted  by 
elementary  water :  an  argument  that  the  seed 
requires  no  afsistance*  The  same  steep, 
when  applied  in  quantity  to  the  soil,  will  un- 
undoubtedly  invigorate  the  roots,  and  nourish 
the  plant ;  but  in  that  case  it  operates  in  com«- 
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jDon  with  other  sianuFes,  and  loses  the  idea 
of  a  sleep^ 

As  nitre,  sea-salt,  and  dung,  are  generally 
added  to  the  steeps,  I  have  constantly  ob* 
served  that  then-  application  rendered  the 
radicle  and  germ  yellow  and  sickly ;  a  pfciia 
proof  that  they  were  unnaturally  used  at  that 
season.  Did  the  farina  need  any  additional 
particles,  it  might  be  supposed,  that  broth 
j^ade  of  the  flesh  of  animals  would  be  the 
most  agreeable.  To  be  satisfied  of  that, 
I  sprouted  some  grains  in  beef  broth,  and  an 
equal  number  in  simple  water.  The  result 
was,  that  the  radicle  and  germ  produced  by 
the  broth,  were  weaker  and  lefs  healthy  than 
the  others  sprouted  by  the  pure  element. — 
The  seeds  were  afterwards  sown,  but  I  could 
not  perceive  any  difference  in  the  ears  when* 
arrived  at  maturity. 

From  these,  and  many  other  reasons,  I  am 
induced  to  think  that  all  invigorating  steeps 
are  only  additional  troubles  and  expense  to 
the  farmer.  Correct  experiments  do  not 
seem  to  prove  their  efficacy. 

It  is  customary  for  the  farmer  to  brine  his 
seed-wheat  and  afterwards  to  lime  it,  with 
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a  view  to  prevent  the  smut ;  conceiving  Aat 
the  brine  and  lime,  by  a  kind  of  corrosiony 
will  act  upon  such  seeds  as  are  infected  with 
smut.  But  others  are  of  opinion,  that  the 
brining  only  serves  to  enable  the  farmer  to  skim 
off  the  weak  grains;  a  circumstance  that, 
with  a  certainty,  will  improve  the  crop. — 
And  here  I  beg  leave  to  observe,  that  I  con- 
fine my  idea  of  steeps  to  the  supposed  power 
of  giving  to  seeds  a  vegetative  force  by  means- 
of  certain  prolific  liquors  whidh  are  thought  to 
invigorate  the  germ,  by  mixing  with  the  fari- 
naceous part  of  the  seed. 

To  Slim  up  all.  I  shall  venture  to  say,  that 
plump  seed,  clear  of  weeds,  and  land  weJl 
prepared  to  receive  it,  will  seldom  disappoint 
the  expectations  of  the  farmer:  and  upon  these 
he  should  rely  for  the  goodnefs  of  his  crop. 
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.  ESSAY   V, 

I 

On  the  Bocts  of  Wheat. 

\     '      .  r 

IT  18  not  sufiicient  ibr  the  fanner  to  be 
iCqiiainted  with  the  hatiim  iA  the  different 
•mis.  He  ^ould  also  know:  the  rfiape  of  die 
nx>ts  of  such  plants  as  are  used  hi  fieicb* 
hnsbaidry.  The  soil  and  roots  :aiteivsa.  in- 
timately connected,  that  the  knowledge  lof 
bodi becomes  e^entialf  ,:!    :. 


I  haye  selected  the  roots  of  wheat  for  the 
iihject  of  the  ftt'csent  ef^af.  l^t^^ramyJWing 
die  most  v^liiable^  demands  our  greiatie«t 
gttefirtion, 

■     i  :      ..0   .     .'   •   ; 

Wheat  has  two  sets  x)f  roots.  TSbe  fint 
comes  immediately  from  ihe  grain ;  the  otibssr 
shoots  from  the  crown  some  time  after .r*r- 
J  shall  distinguish  them  \>y  seminal  and 
coronal  roots, 

*  ■  * 

Plants,  according  to  their  species, .  observe 
a  regular  uniformity  in  the  manner  of  spreads 
ing  their  roots  ^  for  which  reason  the  same 

FolMmc  I.  E 
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a  view  to  prevent  the  smut 
the  brine  and  lime,  by  <n 
will  act  upon  such  seed- 
smut.      But  others  vr. 
brining  only  servo-^  t 
off  the    weak  s[:'- 
Avith  a  ccrtainfv 
And  here  I  h. 
fine  mv  i'icn 
ofgivi'..  t 
of  ccn 
in\i': 
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■:  the 

^uM  the 

..     The 

n.v  some 

.-   ijk*  it  near 

-  e-- ^This 

r-   r  n^scrjction. 
:i.:rv  x^c  will  at 

^    :   Tjrare.     An 
•ccw  how  far 
•t  ::i:ional  basis 
_.   ^     :  veil  understood 
^^.-xci  ;ianis  always 

^      .  cv.    J  ie  severity  of 

;    ....:'^eiTuIly  disposed  to 

'r  :■  ot  the  season. — 

..c    v:!!  direct  us  i»  the 

_^    vAi  ^rain  to  the  most  ad- 

.  . ."  ne  same  time  enable   us 

..u»e  ot  the  phaenomcna  ob- 

B  iiuwih  of  it. 

.^rved  that  wheat  has  a  double 

.    .,s4.  ,r  .«ff/W  root,  is  pushed  out 

,w  -vith  the  germ,  which,  to- 

",    -ri   iirica.  nourishes  the  plant 

k%kl       --^     "^ 


root. 


»\vn.    Plate  l.Rg.4. 

'  crown. — b.  The  pipe  of 

at  this  time  covered  "with 

sheath. — c.  The  grain  with 


'..i\ 


.  the  spring,  when  tiie  crown  hais  become' 
:;;tficiently  large,  It  detaches  a  nuinber  of 
strong  fibres,  which  push  themselves  bbliqiiel/ 
downwjtrds.  These  are  the  coronal  root^. — 
A. small  pipe  preserves  the  cbmiriunicatipn 
hevfriph  .tliem  'and  the  jemi'inqt' 'roois.  "tt 
jwiiies' *ari  fefsfentiaV  p^rt  oifi the' plant;' 'an3,W 
oliiefVed  tote  iiixiskHr  Abrter.abtWdtfig*  tb' 
the  depth  that  the  seed  has  been  buried.  "It  w 
remarkable,  however,  that  the  crown  is  always 
ferrie'd  'jiist  wJtbiti  the'^Surfacc.  .  Its  placp  is 
(tie  satrte,;  whether  the'  grain  ha^'beeri  sowij 
cteep  or  superficial.  "'I  believe  T do  nbt'err 
when  I  call  this  vegefabU^  instinct  As  the  in- 
crease and  fructification  of  the  plant  depends 
ti^n  the  vigorous  absorption  pf  the  coronal 
rodt$,  it  is  no  wondfS|r  that  they  should  fix 
themselves  so  near  the  surface^  where  the  soil 
is  alvirays  the  richest.  '  From  fin  attention  to 
tfiis  circumstance,  we  are  led  to  explain  the 
pperation  of  top-drefsings. 


«  *  I  "  •  •  ' 

In  the  northern  counties  wheat  is  gei)^i?|lll|; 
sown  late.  When  the  frost  comes,  the  cpvonal 
roQts,  being  youngs  are  frequently  chilJed.-77 
Tpiis  inconvenience,  however,  n>ay  ei^lj^b^ 
prevented  by  sowing  more  early^  iip4  ^wn^^S 
the  seed  deeper.  The  seminal  roots  being 
put  of  the.  re^ph  of  thp  fro^t^  will  Jtb^ij,ybe 
enabled  tQ.$ead  jipnpiuishment  to  the  g?|Q[yro^ 
by  me^QS  of  t^te  pipe  pf  commu^igjifion, ,,,,., 

Pjat^.l.  i^ij.  12,  r^preslpnts  a  plant  of  ^Wai 
$own  ajt' a  pi^per  depjh^-ra.  The  crown  .wjttjj 

.  .  •  r     r         • 

.  .  t  f*  '      •  I        •       •* ,"  "■'     .T 

^^  •  I      . K'  .111  .  it-ltal 

:  ThXt,  %i  Fij.  5.  ^hpws  ja  ^planf  qf  ;,^^t 
$Dwn  sup.er6ci|d»^-^^  T]bjq  crowned  ,||fQQts^r^ 
h,  The.pjipe  of  comqpunicatiqmr-^  xifff  ^qi^ 
nai  jro9t3|  and  cap?i[ii«  p^  the  gnwp,    ^  .  \^  ,^ 

Hence  it  is  obvipii^  that  iyhfat«,$qp) 
fiuperficially,  must  bp  exposed  to  the  severity 
of  the  frost  from  the  shortnefs  of  the  pipe  of 
communication.  Thf  plant,  in  that  situatiooi 
has  np  benefit  from  its  double  root.  Op  lin^ 
contrary,  when  the  grain  has  been  properly 
covered^  Ihe  seminal  and  coronal  roots  ar^ 
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k^pt  at  a  reasonable  distance. — ^The  crown^ 
being  well  nourished  during  the  winter^  sends 
up  numerous  stalks  in  the  spring. — ^On  the 
tillering  of  the  corn,  th^  goodnefs  of  the  crop 
principidly  depends.  A  field  of  wh^t  dibled^ 
or  sown  in  equi^distant  rows  by  the  drill* 
plough^  ah^ys^  mdkea  a  bj^ttd*  h^p^aiaiice 
dum  one  sown  by  the  barrbicr^.  In  Aa  one^ 
die  pipe  of  comnKmieation  isiitegularly  c^  the 
same  leiigtlif i'bnt  ib  the  otiiit  it isirtiegular ; 
being  either  loo  kmg|  of  tod  short 

9 

From  these  anatomical  facts,  many  practical 

•dvkirilag^  tavf  ht  sMped.    I  «lMii  t|0t')iere 

wIbW  diem.    Tbtf  will  t^sMy  fdnmt  A>  flie 

disfcttiiiiig  husbattitaan.    ''       ?      «''»  :...  '. 
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ESSAY  Vi.    . 

On  V^etaiiffri  and  ihe  M«lim  ^  Ihe  Sap. 

xjlNIMAL  bddies, :  from  the  nature  of  their 
structure,'  are  liable  td  diseases.  Vegetables, 
being  lefs  complicated^ ;  have  fewer  maladies. 
Th6  Itws  of  the  anitpal  eeonomjr  are  dis* 
covered  by  matomical  inspeption.  The  vege* 
table  economy  has  the  same  foundation. 

Malpigbiiatd  Grew*-  unknown  .t«r  each 
oiher,  tind/ertobk  the  anatomy^  of  plants  nearly 
about  the  same  time^  The  engravings  that 
they  have  left  us,  are  lasting  monuments  of 
their  industry  and  attention.  Many  things^ 
hoWeter,  have  been  found  out  since  their  days^. 
Many  things  remain  yet  to  be  discovered. 

The  general  and  obvious  p^rts  of  a  plant 
are  five.  The  root,  the  stem,  the  branches,  the 
leaves,  the  flower.  The  component  parts  of 
these  divisions  are  simple  in  comparison  to  the 
animal  body.  The  offices  of  a  vegetable^ 
being  only  increase  and  fructification,  there 
was  no  necefsity  for  a  complicated  structure. 
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A  good  microscope  discovers  tbe  cdn* 
Stituent  parts  of  a  plant  to  be^  1.  A  very  thin 
outer  rind.  2;  An  inner  rind^  much  thicker. 
than  the  former.  S;  A  blea»  of  a  spungy 
texture.  *.  A  vdscular  series.  5.  A  fleshy 
substance,  which  answers  to  the  wood  of 
a  tree,  or  shrub;  6.  Pyramidal  vefeels  con-^ 
tained  within  the  flesh.    And^  7.  A  pith. 

Whatever  part  of  the  plant  we  examine,  we 
observe  thesci  and  no  more.  The  root.  Its 
ascending  Stalk,  and  descending  fibire^  are  one 
and  not  three  substances.  This  reduces  the 
entire  vegetable  .to  on^  body,  and  what  ap- 
pears in  the  flower  to  be  many  parts,  are  only 
the  extremities  pf  th&  s^ven  abpve-meQtioi^ed. 
The  cup  tenninates  the  outer  hark.  The 
inner  rind  ends  in  the  outer  petals.  The  blea 
forms  the  inner  petals.  The  vascular  series 
ends  in  the  nectaria.  The  flesh  makes  the 
filaments.  The  pyramidal  Vefsels  form .  the 
receptacle.  The  pith  furnishes  the  seeds  and 
their  capsules^ 

Words  not  being  able  td  convey  an  ade- 
quate idea  of  these  parts,  1  must  beg  leave  to 
lefer  the  reader  to  the  excellent  engravings 
of  Dr.  Hill,  as  published  in  his  Vegetable 

System. 

E^4 
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As  I  apprehend  ibat  his  researches  mto  Ae 
tegetable  creation  are  inore  minute  than  those* 
of  his  ptedecefsors,  I  have  folfoWedhiihinthc; 
etiuntef  ation  of  ibe  con^titiaent  parts  of  a  plant« 
H^  has  justly  recoiinnended  th6  black  heUe-* 
bore  as  the  ptopetest  subject  for  difsection.— 
It  is  a  pereri^ial  plant  of  a  firm  texture,  and 
not  too  complexy  insisting  only  of  a  root^ 
radical  leaves^  and  a  flower  stem^ 

A  carefal  tnaceratioh  of  the  parts,  a  good 
microscope,  sind  a  most  delicate  touch,  are 
efsentialiy  neeefsary  towards  investigatmg  the 
stnictui^  of  vegetable  bodiei^ 

Trees,  shrubs,  and  herbf^  are  tirganiied  ift 
the  same  manner  j  but  the  colour  dnd  thiek^ 
nefs  of  their  component  parts  are  ^difierent^ 
according  to  their  nsspectite  natures. 

The  outer  bJtrk  is  the  first  thing  that  pre-* 
sents  itself  to  out  view.  It  has  the  appear^ 
ance  of  a  fine  film  full  of  irregular  meshes^ 
though  in  reality  it  consists  of  two  mem-* 
bmne9,  with  a  series  of  Vei^els  between  them^ 
These  take  their  course  upwards,  and  as  thef 
advance  towards  the  cup  ofthe  flower  inoscu-> 
late  with  the  small  vefsels  of  the  inner  bark^ 
into  which  they  pour  part  of  the  juices  they 
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have  feceived  from  the  eat+h  and  tW  dtri«)^ 
phere.  The  fine  meshes  serve  the*  purpofsaii 
of  inhalent  or  exhalent  pores,  accordidg  to  thd 
circumstances  of  the  weathef. 

The  inner  bark  is  much  thicker  than  the 
outer.  It  is  made  up  of  several  ftakes  faid 
evenly  upon  one  another,  each  of  which  con- 
sists of  two  membranes  inclosing  a  series  of 
velsels.  These  comrtitinicate  freely  thrdiigh 
the  whole  substance  of  the  rind,  aiwi  as  th*y 
inoscutete  with  the  v^iseis  of  the  duter  bark^ 
so  they  afeo  communicate  with  thosbl  of  \he 

bka.  ..     J  i 

\»  ■  »         • 

•  ■•-»  >.«      ■>• 

The  blea  lies  immediately  under  the  inner 
bark.  .  It  is  one  complete  and  single  isUb- 
stance,  uniform  in  its.  structure.  It  is  ^ 
a  considerable  thicknefs,  and  is  made  up  of 
beds  of  hexagonal  cells.  In  the  angles  formed 
by  these  cells,  we  observe  the  vefsch  of  the 
blea. .  They  pour  their  contents  into  the  dells, 
Hrhich  appear  to  be  reservoirs  for  the  water 
imbibed  by  the  plant. 

Underneath  the  blea,  lies  the  fourth  isubv 
ttance  called  the  Vascular  Series.  Its  striicf 
ture  is  extremely  simple,  being  a-6ingfe  bourse 
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As  I  r;o  me.-n- 

vegct:  ..raria.     At 

of  hi  :    Jces  of  the 

em:'-  .^  .:=;js.     Tiiev 

II.  .  lid  seem  to 

l)(.  'C  :r  ihc  bk^a.-^ 
I-                                            .  .."inicalion  v/ith 


i; 


•.-  ;:!-.>n  afscrf,  that 

..-^    /•:  returning  sap  de- 

..  >%  ikvurate  experiments 

T.^-^  :'"at  the  vegetable 

;.:    ^  :>.o  same  scries  of 

-^.._  •:  .  ':m\c  no  circulation. 

.^     .   x>*--  rj.:t  of  a  plant,  coiiics 

••  xv       \:\  this  the  life  of  the 

-  "    V  v\;v\''c.     It  is  univcfbal 

^        :  ■.    --  -joc  v.r  v^f  strong:  fibres. 

•-     ..- v%i::s  arc  jTod need.     It 

^,.  .      .      .»^     .;.  1-*^:  a  r:\6f  bloa,  and 

^  ^  ^  %x._.-ti/     T  v' fiamtrts  in  the 

»     .  •      ,•  .  "-.  ■:  jl    :m::s  in  the  pro- 

•^      ^     -   -•.  v\    :  rvr.iions  of  it* 

w    -     v   s^w    ^  >^- ^^  •:  **  ;ortions  of  fhe 

^  .    .  v    .vr'v*^   3*.'.;    rcctaria   con- 

.•^wviij'   .^    .V    "  v.    :.-\i.   iiid  vascular 
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Series  ;  all  which  the  plant  sjioots  outwards 
ihrough  every  part  of  the  wood,  or  fle§hj, 
there  are  vefsels  that  carry  a  juice  highly  ela- 
borated, the  greatest  part  of  which  has  under- 
gone the  concoction  of  the  rinils,  blea^  and. 
▼ascular  series.  The  woody  nbres  constitute 
an  order  of  vefsels,  which  are  named  Tracbese. 
These  are  filled  with  elastic  air,  and  may  be 
discovered,  by  the  eye,  in  the  wood  of  aU 
trees.     The  Trachea  malje^jup  an  arterial 

\  •  •  •  • 

system,  and  supply  the  place  of  the  heart  in 
animals.  Being  filled  with  air,  they  become 
subject  to  the  alternacies  of  beat  and  cold.—' 
Their  use  shall  be  explained  hereaften 

:  ^e  p3rramidal  vefsels  are  Spread  through 
all  the  substance  of  the  flesh,  and,  as  they  ad;* 
vance  upwards,  their  ramifications  inosculate, 
so  as  to  prevent  any  pofsible  obstruction  of  the 
sap.  Their  juices,  as  I  have  observed,  arc 
highly  elaborated,  having  pafsed  through  all 
the  orders  or  sap-vefsels.  It  will  here  be 
necefsary  to  remark,  that  the  sides  of  these 
vefsels  are  constantly  in  cpntact  with -the 
Trachea ;  so  that,  from  the  nature  of  tbbir 
situation,  they  must,  at  all  times,  be  subject 
to  the  vi<iifsitudes  of  the  weather.     The  pyra- 
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yal  rrfsfis  communicate   with   the   pith* 
ir&ich  remains  to  b<*  described. 

TTjf  pith  is  to  be  found  in  all  trees,  shrubs 4 

•J  plints.    It  occupies  the  centre,  but  is  not 

flkravs  regularly  continued.    W^^hen  examined 

ryjjjjicroscope,it  has  the  appearance  of  a  num- 

wof^*^^'^'^^'^'^^  '^  of  an  uniform  stnicturc. 
It  does  not  appear  to  be  absolutely  necefsary 
to  vegetation,  as  we  often  observe  elms  and 
other  trees,  to  live  and  thrive  without  it.—* 
In  trees  it  is  found  in  the  branches^  being 
obliterated  in  the  trunk,    llie  vefsels  of  th6 
£esh  communicate  with  tt«     From  them  it  re« 
ceives   a   fluid  ;    and  probab:y  it  is  the  re- 
ceptacle of  some  part  of  the  sap.    In  extreme 
dry  weather  such  a  store  may  be  necefeary. 

Transverse  sections  of  the  ribs  of  leaves  dis- 
cover it.  "When  mil  utely  traced,  it  is  found 
to  run  up  to  the  ovarium,  where  it  forms  the 
seeds  atid  their  capsules. 

Frcm  this  survey  of  the  anatomy  of  a  plant, 
it  is  evident  tliat  there  is  a  correspondence  be- 
tween all  its  parts.  By  tr.cans  of  a  variety  of 
stiaincrs,  different  juices  arc  prepared  from 
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the  saifie  m^C^j. ;  )4atter>  considered  as  xufitter^ 
has  no  $haFe  ii>;  the  qualities  of  bodies^  It  is 
firom  the  anaagement  of  it  th^t  we  h&ire  $q 
many  different  substances  in  nature..  Wj^ 
may  eat  the  earth,  and  we  may  drink  tW 
V^t«i^:lh?it:i!BRtsJ,efj§  it^,^(i  yet,  fvpm  the 
ntqdiiq^f^  ^  ■  ^  .^grt^,  k  is  c»p^ble  x^  pijOr 

We  wasop  Jingrop^rlx,:\iifji€n„sf^  .^^y;,??*^ 
every  plant  takes  from  the  earth  such  particles 

4s  2^  p^tuTflrt^  it.  .  4  I^njaa,  ingraftpdupoa 

ao  orjingc^topk,  is  cap^ji^^ ,  of.  chaqgiqg  jhg 

»»P.<^:^«  fir*RS?;io<Q  i|r9;«^9,  nature,, 't^ir 

A  m^*./9f  ifinflfettt;  egr^.icqinr  give  life  ^^ 
yigcHW-  t9r^jib;tf|er  alpf,  ^ji  tP  tjie.  s^Yfet 
cane;  f^.^fti^  j^op}.  \\oix^-i^eY,  and  to  ^h? 
fiery  np«sjtaf4.}:i^  ^9  ,«o«ri^iiOg  grains,  and.tj? 
the  Readily  pigfetr^^^der 


'i.-.      r 


XK?  6^J?s  of  jiL  root,  are  supposed  to  be 
pimple  .^aipillary  tubes :  but  upof>  a  minute 
inspe^^tioB,  we  discovex  thcrji  to  qonsist  of  the 
seven  conipqneat  pprts  of  r^^epj^nt.  At  their 
extremities  we  observe  a  spungy  kind  of  ex- 
crefceiH^  pierpe^i;  xyi^h  iB»u«i|eral;)le  small 
hoU^^f    li^rough  thP^e  t^e  nutritive  juices  of 
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the  earth  are  absorbed.  When  a  plant  ha? 
been  pulled  up,  it  will  be  retarded  in  itsr 
growth,  until  nature  has  renewed  that  spungy 
nipple. 

The  bark  and  leaves  of  a  pliht  imbibe,  at 
prt>per  seasons,  the  moisture  o^  the  atmibsphie^re«r 
At  other  times  they  pefrspire  thi6  superfluous 
nourishment.  This  opens  to  our  view  an  ex? 
te^i^Ve  prospect  of  the  vegetable  economy! 

"  We  have  already  seen  that  yi  the  parte  of 
k;  plant  are  the  same.     They  only  differ  in 
shape.     The  roots   are'  formed  shirp  and 
pointed,  to  m^^  their  ^aftagi^  'dt^dr  thrdaglr 
the  earth.     The  ^leaver  are  hikfli  broad,  to 
"catch  the  moisture  of  the  air'virith  ibore  readi^' 
iiefs.     When  thtf  root  of  a  trSe  happens  to  be 
Elevated,  instead  of  being  retiliried  Within  thci 
earth,  it  afsumes  the  appearance  of  a  perfect 
plant,  with  leaves  and   branches.     £xperi« 
ments  ^ow  us  that  a  young  tree  may  have  its 
branches  placed  in  the  earth,  and  its  toots 
elevated  in  the  air ;  and  in  that  inverted  state 
it  will  continue  to  Jive  and  grow. 

The  air  contains,  especially  during  the  sum* 
mer  months,  all  the  principles  of  vegetadon. 


■"  rfect  food,  water  to 

.:>iinilate  it.     These  aFe 

V  c!ie  vefsels  of  the  leaves  and 

9 

;  J  to  the  innermost  parts  of  the 

^!o\vth  and  fructification.    When 

,>cns  to  be  cold  and  moist,  this  ab» 

lakes  place.     When  it  is  hot  and  dry, 

.::iie  vefsels.  throw  off  the  superfluous 

..^ture  by  perspiration.     In   anin>als;  the 

kidneys  and  pores  of  the  skin  cany  ofl[  j^he 

superfluity.    The  vegetable  joot  Ijiaving  kid^ 

lieys  .jpenpire^    iQore    than    t^e    animal.-^ 

Dr.  Hales  has  demonstrated  that  (his  perspjrar 

tiou  is  considerable.     I  shall  here  transcribe 

2i4S^talw^:^ypei;i|nept$  uppn  tb/s^.^u^rflpwer, 

for  ^hp  b^p^fit  of  tl^pse  who  m?y  not  ^aye  aa 

opportufiity  of  examining  the,  prigjnaK    v ,  v 

•*  July  3,  1724.  In-order  ..Jo  find  out  the 
"  quantity  imbibed  and  perspired  by;  the  sun^ 
"  flower,  I  took  a  gardeo-ppt  (jPJate  1.  Fig.  0,) 
with  a  large  sunflower,  a,  S  %et  4i  inches 
high,  \ybich  w^s  purposely  planted  in  it 
^  when  young :  it  was  of  the  large  annual 
•'kind.  . 

^  I  covered  the  pot  with  a  plate  of  thin 
ff  mill^  lead,  and  cemented  all  thejoints  fast. 
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the  earth  are  absorbed.     When  a  pi 
been   pulled    up,   it  will  be  retard- 
growth,  until  nature  has  renewed  t^ 

ni])nle. 

The  bark  and  leaves  of  a  p! 
proper  seasons,  the  moisture  of 
At  other  times  they  perspir 
nourishment.     This  opens 
tensive  prospect  of  the  ve: 


We  have  already  ser 
a  plant  are  the  sam* 
shape.      The   root- 
pointed,  to  make  * 
the  earth.     The 
catch  the  moi^t 
ncfs.     When  * 
elevated,  insJ 
earth,  it  af-* 
plant,   \vii- 
ments  sh*  • 
branch^  • 
clevat 
It  wi  ' 


i>ot 


•  ^ 


pot,  morning 

crai  davs,  from 

-  which  I  cut  off 

.  :J .::  plate,  and  then 

•  's'.::h  cement,  and 
■X  -\:  T-erspired  through 
xc  cwo  cunces  every 
'  ch  K  :r.c  allowed  in 

•  r:  rlar.t  and  pot, 
->;  -^-r  -r/.on  o\  twelve 

:•  '..ly.  to  be  one 
..  -;  .•  -id vile  rate  of 

■  •  -  cunces.  The 
^ r'5:ht,  without 
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'  tTiree  ounces ; 

mall  dew, 

and 

d  in 


■  1  i.d« 


v»:> 


this  plants  and 

i)arcels,  according 

iid  then  measured  the 

.  each  parcel,  by  laying 

lice  made  with  threads,  in 

.0  squares  were  a  quarter  of  an 

,  by  numbering  of  which  I  had 

ice  of  the  leaves  in  square  inches, 

,   multiplied  by  the  number  of  thv^ 

in  the  corresponding  parcels,  gave  m^ 

iC  area  of  all  the  leaves  3  by  which  mear.6 

I  found  the  surface  of  the  whole  plant,  above 

"  ground,  to  be  equal  to  5616  square  inches, 

"  or  S9  square  feet. 

**  I  dug  up  another  sun-flower,  nearly  of 
^  the  same  size,  which  had  eight  main  roots, 
^  reaching  fifteen  inches  deep  and  sideways 
"  from  the  stem  :  it  had  besides  a  very  thick 
**  bush  of  lateral  roots,  from  the  eight  main 
Volume  L  F 
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•'  SO  as  no  vapn^'- 
•*  through  a  sin;r. 
*'  long",  whii  h   V. 
"  stem  of  i!m'  ■• 
•*  cation    \v: 
•*  under  ll:- 


c« 


I  C'T 


**  c.  int  - 
•*  incl"! 

"  Wo' 


ffi 


\'. 


^v   in   a 
::ai  the 


r    -  :he  length 

z  A  the  main 

.    measured  and 

.::\t^  the  other 

.•.  riii;  by  which 

::-•  length  of  all 

.:-«::  It-tS  feet. 

.-.-   periphery  of  these 

J  je  0.131  of  an  inch, 

.:  je  JJTo  square  inches, 

'.:j:  is  equal  to 0.4  of 

UsT'  J  ground. 


:urwcs  of  water,  at 

!  :w;;\c  hours  day, 

••/.ij   of  water, 

.:    %\v:;;hin5    •JS* 

-    --    .■;.:'. V    ir.chcs 

^ ".    :>.c   roots, 

-    ::-  ^  r.ribcd  by 
-^;-.  \\z.  ^V  part 
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the    plant    above 

.:iro  inches,  by  which 

.ar  cubic  inches,  viz. 

•s  the  depth  perspired 

ace  of    the   plant  above 

.:rt  of  an  inch, 

.    velocity  with  which  water 

ui  face  of  the  roots  to  supply  the 

»r  perspiration,  is  to  the  velocity 

lich  their  sap  perspires,  as  1^5  :  67, 

. ; :  liif  or  nearly  as  5  :  ?• 

The   area  of  the  transverse  ^ut  of  the 
ir/iddle  of  the  stem  is  a  square  inch  ;  there- 
* '  fore  the  areas,  on  the  surface  of  the  leaves^ 
"  the  roots  and  stem,  are  5616,  3276.  I. 

"  The  velocities  in  the  surface  of  the  leaves, 
"  roots,  and  transverse  cut  of  the  stem,  are 
''gained  by  a  reciprocal  proportion  of  the 
^  sur&ces. 


u«  rieaves  s=  5616 
g  <  roots    =  2276 


>  1  3=       l)^  i$4   inch. 


'*  Now,  their  perspiring  34  cubic  inches 
^'  in  twelve  hours  day,  there  must  so  much 
^  pais  through  the  stem  in  that  time ;  and  th^ 
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"  velocity  would  be  at  the  rate  of  34  inches  in 
"  twelve  hours,  if  the  stem  were  quite 
"  hollow/* 

"  In  order  therefore  to  find  out  the  quantity 
*^  of  solid  matter  in  the  stem,  July  27,  at  7, 
a.  m.  I  cut  up  even  with  the  ground  a  sun- 
flower;  it  weighed   3   pounds;    in  thirty 
days  it  was  very  dry,  and  had  wasted  in  all 
2  poimds  4  ounces :  that  is  |  of  its  whole 
weight:    so  here  is  a  fourlii  part  left  for 
solid  parts  in  the  stem,  (by  throwing  a  piece 
of  green  sun-flower  stem  into  water,  I  found 
it  very  near  of  the  same  specific  gravity 
*'  with  water)  which  filling  up  so  much  of  thp 
*'  stem,  the  velocity  of  the  sap  must  be  iur 
"  creased  proportionably,  viz.  f  part  more, 
(by  reason  of  the  reciprocal  proportion)  that 
34  cubick  inches  may  pals  the  stem   in 
**  twelve  hours;  whence  its  velocity  in  the 
"  stem  will  be  45i  inches  in  twelve  hours^ 
supposing  there  be  no  circulation;^  nor  re- 
turn of  the  sap  downwards. 


it 
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"  If  there  be  added  to  34,  (which  is  the 
feast  velocity)  f  of  it  =  11*,  this  gives  the 
greatest  velocity,  vjz.   45].      The  spaces 
"  being   as  3  :  4.   the    velpcities    will    be 

"4;  3:;  45}:  34. 
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*'  But  if  we  suppose  the  pores  in  the  sur- 
^*  face  of  the  leaves  to  hear  the  same  propor- 
*'  tion  as  the  area  of  the  sap-vefsels  in  the  stem 
"  do  to  the  area  of  the  stem ;  then  the 
"  velocity  both  in  the  leaves,  root,  and  stem, 
"  will  be  increased  in  the  same 'proportion. 

**  A  pretty  exact  accoimt  having  been  taken 
'*  of  the  weight,  size,  and  surface  of  this  plants 
"  and  of  Ae  quantities  it  has  imbibed,  dnd  per* 
spired,  it  may  not  be  improper  here  to  enter 
into  a  cotnparison  of  what  is  taken 'in  and 
perspired    by  a   himi^n    body,  ;and   this 
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plant. 


*'  The  weight  of  a  well-sized  man  is  equal 
*' to  160  pounds:  the  weight  of  the  sun- 
"  flower  is  3  pounds;  so  their  weights  are  to 
«•  each  other  as  160  :  3,  or  as  53  :  1. 

"  The  surface  of  such  human  body  is  equal 
"  to  1 5  square  feet,  or  2 1 60  square  inches. 

"  The  surface  of  a  sunflower  is  5616  square 
"  inches  \  so  its  surface  is,  to  the  surface  of 
a  human  body,  as  26  :  10. 

**  The   quantity   perspired    by  a  man  in 

F3 
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"  twenty-four  hours  is  about  31  ounces^  a^ 
*'  Dr.  Keill  found.    Vid.  Medic.  Stat.  Bri^j 


The  quantity  perspired  by  the  plant»  i» 
the  same  time,  is ;  22  ounces,-  aUcfwing^ 
"  two  ounces  for  the  perspiration  of  the  be- 
*^  gimijng  and  ending  of  the  nigtit  in .  Jf«rfy, 
^""yiz.  after  evening,  and  before  nKytniag" 
*•  weigh  ingy  just  before  and  after  iii^t. 

**  So  the  perspiration  of  a  man  to  tbe  siin- 
f*  flower  is  -as  141  :  100. 

"  Abating  the  six  ounces  of  the  thirty-one 
**  ounces,  to  be  carried  off  by  respiration  from 
"  the  lungs  in  the  twenly-fbur  hours ;  (which 
**  I  have  found  by  certain  experiment  to  be  so 
"  much,  if  not  nK)re)  the  twenty-five  ounces 
multiplied  by  438,  the  number  of  grains  in' 
an  omice  avoirdupois ^  the  product  is  10,930 
grains  $  which  divided  by  254,  the  number 
of  grains  rn  a  cubic  inch  of  water,  gives 
43  cubicle  inches  perspired  by  a  man : 
which  divided  by  the  surface  of  his  body, 
viz.  2160  square  inches,  the  quotient  is 
nearly  y'^  part  of  a  cubic  inch  perspired  off 
"  a  square  inch  in  twenty-four  hours.    There* 
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^  fore  ih  equal  surfaces,  and  equal  times,  the 
^  man  perspires  ,v>  the  plant  t^t^  or  as  50  :  1 5. 

"  Which  excefs  in  the  man  is  occasioned 
**  by  the  very  different  degrees  of  heat  in 
**  each :  for  the  heat  of  the  plant  cannot  \)e 
**  greater  than  the  heat  of  the  circumambient 
^  air,  which  heat  iu  summer  is  from  25  to  S  5' 
"  degrees  above  the  freezing  point ;  but  the 
"  heat  of  the  warmest  external  parts  of 
''a  man's  body  is  Si-  such  degfees,  and  the 
•^heat  of  the  blood  64  degrees  3  which  is 
"  nearly  equal  to  water  heated  to  such  a  de-' 
•*  gtee  as  a  man  can  well  bear  lo  hold  his 
**  hand  iii,  stirring  it  about ;  which  heat  is 
*  sufficient  to  make  a  plentiful  evaporation. 

"  9a.  Since  then  the  perspirations  of  equal 

•*  areas  in  a  m*m  and  a  sun-flower  are  to  each 

•*  other  as   165  :  50,  or  as  Sf  :  1 ;  and  sinte 

^  the  degrees  of  heat  are  as  2  :  1,  must  not 

"  the  sum  or  quantity  of  the  areas  of  the 

"  pores  lying  in  equal  surfaces,  in  the  man 

"  and  sun-flower,  be  as  if  •  1?  for  it  seems 

**  that  the  quantities  of  the  evaporated  fluid 

**  will  be   as  the  degrees  of  heat,  and   the 

"  sum  of   the    areas    of   the   pores,    taken 

•*  together. 

F4 
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"  Dr.  KeilJ,  by  estimating  the  quantities  of 
"  the  several  evacuations  of  his  body,  found 
*^  that  he  eat  and  drank,  every  24  hours, 
"  4  pounds  10  ounces. 

**  The  sun-flower  imbibed  and  perspired  in 
^'  the  same  time  22  ounces ;  so  the  man'& 
**  food  to  that  of  the  plant,  is  as  74  ounces  to 
"  22  ounces,  or  as  7  :  2. 


But,  .compared  bulk  for  bulk,  the 
plant  imbibes  17  times  more  fresh  food* 
than  the  ,  man ;  for  deducting  5  ounceSy^ 
"  which  Dr.  Keill  allows  for  the  fcKcei  alviy 
there  will  remain  4  pounds  5  ounces  of 
fresh  liquor,  which  enters  a  man's  veins  > 
and  an  equal  quantity  pafses  off  every 
^f  24  hours.  Then  it  will  be  found,  that 
f  17  times  more  new  fluid  ^}ters  the  sap-* 
vefsels .  of  the  plant,  and  pafses  off  in- 
*{  24  hours,  than  there  enters  the  veins  of 
'^  a  man,  and  pafses  off  in  the  same  time. 

"  And  since,  compared  bulk  for  bulk,  the 
V  plant  perspires  17  times  more  than  the  man, 
"  it  Was  therefore  very  necefsary,  by  giving  it 
"  an  extensive  surface,  to  make  a  large  pro- 
"  vision   for  a   plentiful  perspiration  i  in  the 
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«  plants  i^Wch  has  no  other  way  of  discharging 
**  supeifluities  j  whereas  thfere  is  provisioa 
•'  made  in  man,  to  cany  off  above  half  of  whj* 
"  he  takes  in,  by  other  evacuations. 

"  For  since  neither  the  surface  of  his  body 
•*was  extensive  enough  to  cause  sufficient 
^^  exhalation,  nor  the  additional  reek,  arising 
^  from  the  heat  of  his  blood,  could  carry  off 
^  above. half  the  fluid  which  was  necefsary  to 
**  be  discharged  every  24  hours ;  there  was 
"  a  necefeity  of  providing  the  kidneys  to  per- 
"  colate  the  other  half  through. 

**  And  whereas  it  is  found  that  17  times 
^^  more  enters,  bulk  for  bulk,  into  the  sap- 
vefsels  of  the  plant,  than  into  the  veins  of 
a  man,  and  goes  off  in  24  hours :  one  rea- 
son of  this  greater  plenty  of  fresh  fluid  in 
the  vegetable  than  the  animal  body,  may  be, 
because  the  fluid  which  is  filtrated  through 
the  roots  immediately  from  the  earth,  is  not 
near  so  full  freighted  with  nutritive  particles 
as  the  chyle  which  enters  the  lacteals  of 
"  animals ;  which  defect  it  was  necefsary  to 
J  supply  by  the  entrance  of  a  much  greater 
quantity  of  fluid.     And  the  motion  of  the 
sap  is  thereby  much  accelerated^  which  in 
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^  ibc  irartle6  vegetsible  wooid  di^fierwh^  b(f 

•  ttrf  slow:  it  having  probabFf  <mly  a  pro- 

•  gprefsire  and  not  a  circtilaHng  molton^  a^  in 
"  animals.  Since  then  a  plentiful  perspira- 
**  tion  is  found  so  necefsary  for  the  health  of 
•*  a  plant  or  tree,  it  is  probable  that  ihan;^'of 

•  theif  distempers  are  O'^ng  to  *  ^6ppage  of 
••  this  perspiration,  by  inclement  dr. 

^  The  perspiration  in  men  is  often  stopped 
•*  to  a  fatal  degree ;  not  only  by  the  in- 
•*  clemency  of  the  air,  but  by  intemperance, 
**  and  violent  heats  and  colds.  But  in  the 
"  more  temperate  vegetable,  perspiration  can 
*•  be  stopped  only  by  inclement  air ;  unlefs  by 
an  unkindly  soil,  or  want  of  genial  moisture, 
it  is  deprived  of  proper  or  sufficient  nourish- 
*•  ment. 

•*  As  Dr.  Keill  observed  in  himself  a  con- 
**  sldt*mWe  latitude  of  degrees  of  healthy  per- 
<^  $pinition>  from  a  pound  and  a  half  to  three 
''  potmds ;  1  have  also  observed  a  healthy 
**  latitude  of  perspiration  in  this  sun-flower, 
**  tiom  U>  tu  38  ounces,  in  twelve  hours  day. 
'*  Hu*  nH>re  it  was  watered,  the  more  plen* 
^Mitully  it  perspired,  (ceteris  parHmsJ  and 
''  \\i\\\  vo»uty  watering  the  perspiration  much 


PtMti  these  acc^Hrate  experimea^i  U  i^ 
^▼ideKt  that  vegetables  inspire  and  eitpire* — ^ 
Pufe  air  is  kiecefs^iy  for  animals.  Vegetables 
require  the  same.  When  obliged  tO;  breathe 
their  own  vapours,  they  become  unhealthy.—^ 
For  Aat  reason  corn  is  seldom  good  in  small 
inchmires ;  ^nel4;her  are  trees  healthy  whei^ 
Biuch  crowded.  The  superior  goodneis  of.  the 
graia  produced  by  the  dr^ll  an4  f  alternate 
^usbftidry^  evinces  the;  rmcpfsity  of  ^  ^ee  cir- 
culatkm  of  air.  There  is^  ^.^qsrtain  height  to 
iMrbich  the  seal  ought  to  raise  the  ears  of  f:om^ 
"When,  from  too  much  dosem^fs^  they  are  ele* 
Vated  beyond  that  pitch,  the  real  nourishment 
that  ^ouid  go  to  the  gtain^  i$  spent  upon  the 
stmw.  Hie  stems  also  that  should  have  beea 
hardened  by  the  air,  become  weak,i  jand 
unable  to  stand  against  moderate  stonas  of 
wind  and  rain.  ■ 


r 


The  cuUure  of  beans  shows  the  truth  of 
this  observation.  When  sown  too  thick,  they 
push  themselves  upWard  With  seeming  vigour, 
and  the  crop  has  the  appearance  of  being 
a  good  one.  But  when  ^almined,  we  find 
the  pods  small,  and  few  id  number.  On  the 
contrary,  when  sown  in  drills,  with  proper  in- 
tervals, the  straw  is  shorter,  and  the  pods 
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muchlarger,  and  ta6r6 'ttumerbus. '  I  do  not 
argue  for  the  drill  husbandr]^  in  generail ;  but 
With  regard  to  beans  aiid  tamips,  it  is  a 
rational  and  profitable  practice. 

'  Farmers  may  object  to  the  diffitulty  of  keep- 
ing the  intervals^  clear  of  'weSds,  When 
hoers  cannot  be  procured^  sheej>  are  said  to 

be  excellent  weeders.     The  intervals,  how* 

•  » 

ever,  are  best  clfeahed'by  the  common  horse- 

•  •  ^ 

hoe.  A  drill  cr6pof^  beans  is  always  superior 
to  a  crop  sown'  "by  the  band  •  But  to  retclm 
to  our  phUosoi^k&l  argument.   :  .      ! . 

The  analogy  that  subsists '  between  pUnfs 
and  animals,  has  induced  some  very  eminent 
fiaturalists  to  su|>pOse  a  regular  circulation  of 
the  vegetable  jiiices,  M.  Perrault,  M.  Major^ 
^f .  Marriotte,  Malpighi,  and  our  countiy- 
man  Grew,  contended,  much  about  the  same 
time,  for  the  circulation  of  the  sap.  Accord- 
ing to  their  microscopical  observations,  fhe 
wood  of  trees,  and  the  flesh'of  plants,  consist  of 
fine  capillary  tube$,  which  run  parallel  from 
the  root,  through  the  trunk  and  branches.—^ 
These  they  lodc^d  upon  as  arteries.  Other 
minute  vefsels  were  observed  running  between 
the  wood  and  inner  berk>  which  they^  distin* 
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guished  by  the  name  of  veins.  They  also 
described,  very  correctly,  th^:  Tracheae,  or  air- 
vefsels,  which  take  their  course  through  the 
fibres  of  the  wood.  These  anatomical  pre- 
liminaries being  settled,  they  proceeded  to 
reason  in  this  manner^ 

The  root  having  absorbed  a  quantity  of 
juice  from  the  earth,  it  ^s  made   to  ascend 
through  the  vefsels  of  the  wood,  by  the  alter- 
nate expansion  and  contraction  of  the  Trachea, 
afsisted  by  the  natural  absorption  of  the  sap* 
vefsels  themselves.    They  supposed  the  sap 
to  be  rarefied  to  the  degree  of  a  fine  vapour, 
in  which  HRtate  it  mounted  upward  to  the  exr 
treme  parts  of  the  plant,  where  meeting  with 
the  external  air,  it  became  condensed  into 
a  liquor,  and  in  that  form  returned  to  the  root 
by  the  venal  system,  between  the  wood  and 
bark.      Dr.  Hales,  in  the  most  satisfactory 
manner,    set  aside   this  doctrine,  and  sub^ 
■stituted  another  in  its  place,  more  consonant 
to  reason  and  experiment. 

It  is  something  remarkable  that  Dr.  Ilervey 
should  have  been  the  first  who  established.the 
circulation  of  the  blood,  in  opposition  to  most 

pf  the  anatomists  in  Europe  j  and  that  Dr. 
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much  larger,  and  more  numerous, 
argue  for  the  drill  husbandry  in  gen 
with   regard   to   beans   and   turni- 
rational  and  profitable  practice. 


Farmers  may  object  to  the  di:" 
ing   the   intervals   clear   of 
hocrs  cannot  be  j)rocured,  ^^ 
be  excellent  weeders.     1' 
ever,  arc  best  cleaned  h\- 
hoe.     A  drill  crop  of  bi^ 
to  a  crop  sown  by  tlv* 
to  our  philosophical  :• 


The  analogy  tl 
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the  1. 
Tlu 
nv 


.«i  - 


,  will 
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n^e  matter 
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>  r.:uch  of 
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are  highly  irarefie4*  The  diameters  of  the 
Tncheas,  or  air-vefsels^  are  enlarged,  so  as  to 
pre(s  upoQ  and  straiten  the  vefsels  that  carry 
the  sap.  In  consequence  of  which  their  j  uices, 
not  being  able  to  escape  by  the  roots»  are 
prefsed  upward,  where  there  is  the  least  resist-* 
ance,  and  perspire  oflf  the  excrementitious  parts 
by  the  leaves  and  top^branches,  in  the  form  of 
vapour.  When  the  solar  heat  declines,  the 
Tracheae  are  contracted.  The  sap-vefsels  am 
enlarged,  and  the  sap  sinks  d6wn  la  the  man^ 
ner  of  the  spirits  of  a  thermometer.  In  con^ 
sequence  of  this  change^  the  capillary  vefsel$ 
of  the  leaves  and  top-branches  become  empty. 
Being  surrounded  with  the  humid  vapours  of 
the  evening,  they  fill  themselves  from  the 
known  laws  of  attraction,  and  send  down  the 
new-acquired  juices  to  be  mixed  with  those 
that  are  more  elaborated. 

As  soon  as  the  sun  has  altered  the  tempe- 
rature of  the  air,  the  Tracheae  become  again 
distended,  and  the  sap-vefsels  are  straitned. 
The  same  cause  always  produces  the  same 
effect ;  and  this  alternate  ascent  and  descent, 
through  the  same  system  of  vefsels,  continues 
as  long  as  the  plant  survives. 

The   iregular    motion    of   the    stem  and 
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branches,  is  another  cause  that  contributes  to 
the  ascent  of  the  sap.  Every  time  that  these 
parts  are  acted  upon  by  the  air,  they  are  made 
to  afsume  a  variety  of  angles,  whereby  the  sap- 
vefsels  are  suddenly  straitned.  The  contained 
juices  consequently  receive  reiterated  im- 
pulses, similar  to  what  happens  to  the  blood  of 
animals  from  the  contraction  of  the  heart. 
This  observation  may  afsist  us  in  investigating 
the  vegetable  economy,  so  far  as  it  regards 
the  management  of  fruit-trees,  and  probably 
may  be  extended  throughout  the  whole  system 
of  gardening,  planting,  and  farming. 

It  may  be  objected,  that  trees  fixed  to  th6 
wall  do,  notwithstanding,  carry  their  sap  to  the 
extreme  branches;  but  it  should  be  considered 
that  the  warmth  of  their  situation,  afsisted  by 
the  horizontal  direction  of  their  branches,  is 
fully  fufficient  to  propel  the  sap,  without  the 
undulatory  motion  that  I  have  mentioned. 

I  beg  leave  to  observe,  that  these  observa- 
tions are  only  intended  to  convey  a  general 
idea  of  the  motion  of  the  sap.  It  varies  ac- 
•cording  to  the  temperature  of  the  weather. 
The  air  is  seldom  one  moment  alike.  The 
sap  must  therefore  sometimes  move  quick. 
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sometimes  slow.  It  may  rise  and  fall  many 
times  in  a  day.  Sudden  heats  push  it  upward, 
sudden  colds  make  it  fall.  Thus  the  juices 
are  blended,  and  the  secretions  forwarded. 

The  manner  that  the  nutritive  juices  of  the 
earth  and  atmosphere  are  conveyed  into  the 
$ap-vefsels,  reoiains  to  be  described.  And 
this  makes  a  necefsary  part  of  our  present  ar- 
gument, as  it  may  afsist  us  in  finding  out,  and 
explaining,  the  diseases  of  plants  from  the  vz" 
nations  of  the  weather. 

The  outer  bark  which  covers  every  external 
part  of  a  vegetable,  as  well  below  as  above  the 
surface,  is  full  of  perspiratory  or  absorbent 
holes.   The  vefsels  of  this  bark  being  endowed 
with  the  power  inherent  in  capillary  tubes,draw 
up  the  moisture  that  is  applied  to  their  sur- 
face.   From  them  it  is  committed  to  the  ves- 
sels of  the  inner  bark.     After  receiving  some 
degree  of  melioration,  fhe  sap  is  delivered  to 
the  blea.     From  the  blea,  it  pafses,  by  anasto- 
mosing canals,  to  the  vascular  series.     From 
thence  to  the  wood,  or  flesh,  where  it  receives 
its  last  concoction. 

The  nutritive  particles  being  separated  by 
Valume  L  G 
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the  mechanism  of  these  numerous  canals,  are 
applied  towards  the  fructification  and  increase 
of  the  plant ;  while  the  watery  and  excre- 
mentitious  parts  are  carried  expeditiously  to 
the  leaves,  where  they  are  perspired  off  in  the 
form  of  vapour.  It  is  evident,  however,  that, 
as  water  contains  but  few  particles  that  are 
fit  for  nourishment,  it  was  necefsary  that  plants 
sh*)uld  have  the  power  of  imbibing  a  large 
portion  of  that  fluid.  For  which  reason  the 
sun-flower,  considered  bulk  for  bulk,  takes  in 
seventeen  times  more  nourishment  than  a  man^ 
and  consequently  perspires  more. 

« 
During  the  continuance  of  dry  north-^ast 

v^inds,  the  leaves  of  com  are  observed  to  grow 
yellow,  and  the  early^set  fruit  frequently  falls 
oflF.  This  is  owing  to  the  want  ofmoistiM'e  in 
the  atmosphere  to  fill  the  vefsels  of  the  leaves 
and  top-branches,  whereby  the  fruit  is  depri- 
ved of  nourishment  Under  such  circumstan- 
ces, it  is  probable  that  wall-fruit  may  be  pre 
served  by  prudently  watering  the  leaves  and 
top-branches  during  the  evening.  It  is,  how- 
ever,  a  singular  happinefs  that  the  air  is  at  no 
time  perfectly  free  from  moisture.  Bring  a 
bottle  of  cold  water  into  the  warmest  room, 
and  its  surface  will  immediately  be  covered 
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An  air  absohitely  4rj, 
.,  ai-nihikt^  the  vegetabk 


;    iuftlv  said  to  contam  the  life  of 
,  as  well  as  animals.    It  is  a  com- 
.   ind  elastic  fluid,  surrounding  the  face 
:  globe,  and  reaching  to  a  considerable 
i^ht  above  it.     Vegetables  do  not  grow  iti 
vacuo,  and  animals  die  when  deprived  of  air. 
Jt  has  two  states;  being  either  elastic  or  fixed. 
Dr.  Hales  observes,   that,  in  its  elastic  and 
active  state,  k  conduces  to  the  invigorating 
the  juices  of  vegetables  ;  and,  in  its  fixed  and 
inert  state,  gives  union,  weight,  and  firmnefs 
tD4l!  natural  bodies.     By  his  experiments  we 
are  informed,  that  fixed  air  constitutes  near  one 
third  part  of  the  solid  contents  of  the  heart  of 
oak.    It  is  found  to  bear  the  same  proportion 
in  pease,  beans,  and  other  vegetable  substan- 
ces.   Heat  and  fermeritation  render  it  eLstic. 
it  is  again  capable  of  being  absoi1>ed  and 
fixed.      Was  the  whole  air  of  the  universe 
brought  at  once  into  an  elastic  and  repulsive 
state,  every  thing  would  suffer  a  sudden  dis- 
solution.    Was  it  entirely  fixed,  then  all  things 
would  be  reduced  to  an  inert  lump.  Almighty 
Providence  has  provided  ajgainst   these   ex- 
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tremes,  and  in  the  most  wonderful  manner 
preserves  the  balance ! 

Air  is  to  be  found  in  every  portion  of  earth ; 
and  as  it  always  contains  a  solution  of  the  vo- 
latile parts  of  animal  and  vegetable  substancet^, 
we  should  be  careful  to  keep  our  stiff  soils  as 
open  as  pofsible  to  its  influence.  It  pafses, 
both  in  its  active  and  fixed  state^  into  the  ab- 
sorbent vefsels  of  the  root,  and,  mixing  with 
the  juices  of  the  plant,  circulates  through  every 
part.  Dr.  Hales,  in  his  statical  experiments 
upon  the  vine,  discovered  it  ascending  with 
the  sap  in  the  bleeding  season. 

Having  demonstrated  that  the  motion  of 
the  sap  depends  upon  the  influence  of  the  air, 
and  the  power  of  absorption  common  to  all  ca- 
pillary tubes,  it  naturally  follows,  that  it  cannot 
remain  one  moment  at  rest.  The  gradations 
from  heat  to  cold,  and  vice  versa,  arc  infinite, 
and  sometimes  desultory :  So  must  the  motion 
of  the  sap.  From  the  combinations  of  the 
nutritive  particles,  a  number  of  different  fluids 
are  prepared  in  the  same  plant.  Matter  is  the 
same  in  all ;  but  the  modification  of  it  makes 
things  sweet  or  sour,  acrid  or  mild. 

The  universal  juice  of  a  plant  is  a  limpid 


GEORGICAL  ESSAT9.  101 

subacid  liquor,  which  flows  plentifully  from  a 
wound  made  in  a  tree  when  the  sap  is  rising. 
The  birch  and  the  vine  yield  it  in  great  abun- 
dance. This  liquor,  as  it  moves  through  the 
innumerable  small  vefsels,  becomes  more  and 
more  concocted,  and  is  the  general  mafs  from 
which  all  the  juices  are  derived.  It  may  be 
called  the  blood  of  the  plant.  By  a  certain 
modification  it  produces  high-flavoured  oils, 
gums,  sugar,  wax,  turpentine,  and  even  the 
constituent  parts  of  the  plant  itself.  How  this 
transmutation  is  performed,  remains,  and  per- 
haps ever  will  remain,  unknown. 

I  hope  it  will  not  be  objected  to  me,  that 
in  this  efsay  I  have  been  too  minute.  In  the 
history  of  nature  we  cannot  be  too  particular: 
Every  part  of  it  demands  our  most  serious  at- 
tention ;  and  every  part  of  it  repays  us  for  the 
labour  we  bestow.  Tlie  wings  of  the  butterfly 
are  painted  by  the  same  Almighty  hand  that 
made  the  sun.  The  meanest  vegetable,  and 
the  most  finished  animal,  are  equally  the  care 
of  Providence.  We  constantly  view  the  wis- 
dom of  God  in  his  works ;  and  yet,  as  the  wise 
man  observes,  "  hardly  do  we  guefs  aright  at 
the  things  that  are  upon  the  earth,  and  with 
labour  do  we  find  the  things  that  are  before 


"  us." 
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'  Ho  not  mean  that  he 

Tull.    I  would 

tice  in  re* 

.as,   and  the 


rs  ago,  upon  the  old 

,  1  thought  that  a  system 

•■)  a  mixed  nature,  that  would 

.lie  advantages  of  both,  without 

cniences  pf  either.    I  was  the  more 
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.  ultlvation  of  weak  arable  lands  that  lie  remote 
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I  am  6»nsible  that,  bv  the  introduction  of 
turnips  amd  artificial  grafses,  these  weak  lands 
may  ht  cultiratbd  in  the  most  profitable  man^ 
ner;  but  in  wide-extended  countries  without 
a  hedge,  these  improvements  cannot  easily  be 
introduced. 

It  will  be  almost  unnecefsary  to  observe, 
that  arable  lands  have  ever  been  restored  by 
means  of  a  fallow,  which  the  judicious  hus- 
bandman makes  more  or  lefs  frequent  in  pro- 
portion to  the  poverty  of  the  soil.     Upon  the 
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ESSAY  VIL 

0:1  a  nea'  J/tf-iod  of  cidthating  -x^ak  Aral 

Vartous  are  tlu*  methods  recom» 
busbandiiien  for  the  cropping  oft' 
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the  crops  to  the  nature  of  the  soi' 
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IS  necefsary  5  but  they  diffbr 
its  rotation.     In  the  schen^ 
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of  species.    Wheat  and  * 
other.'  Collumella  obec 
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however^  li^n  ^ 
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»o  circum- 

.  remote  from 

to  say,  that  the 

alternate  way  for 

aid  to  produce  one 

.lan  when  cultivated  in 
* 

iiave  large  tracts  of  weak  ara- 
live  re'mpte  fronoi  dung,  will  find 
ooth  profitable  and  easy  of  appli- 
i  do  not  recommend  it  where  the 
iio  deep  a;nd  rich— or  within  a  reason- 
distance  of  manure. 

To  account  for  the  advantages  of  this  cul- 
ture, we  need  only  reflect  that  vegetables,  no 
more  than  animals,  can  subsist  long  in  a  state 
of  health  without,  the  free  enjoyment  of  air. 
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hiiih  Wolds  in  Yorkshire,  \\   •  ^^  calm, 

jK)or  and  ihin,  oats  and  barU  . -.'ii,  wncri-- 
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of  s(»iK  they  are  contL  •  c. mate  husbandry, 
and  then  let  the  land  '^«-     The  IrtvrnK- 
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vwever,  the  particular  happinels  of 
vxl  of  cultivation,  that  the  corn  is 
..»J,  oven  in  the  most  stormy  weather. 


^  up>t  or,  when  the  soil  is  dc^'p  and  sandy, 

^  ^^ivl^or  potatoes,  may  1\;  placed  upon 

'.viiucdiate  lands:    but  I   have  alwavs 

ji^v  ;l  best  to  keep  them  as  perlcct  fallows. 
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■  ^  that  grovys  takes  something  From 

. ;    and  as  our  land  is  supposed  to  be 

.,  and  not  supported-  with  much  manure, 

•  ought  not  to  suifer  the  smallest  vegetable 

:j  rake  root  upon  it. 

If  the  farmer  chooses  he  may  vary  his  crops ; 
but  I  am  of  opinion,  and  I  speak  from  some 
experience,  that  the  same  grain  may  be  culti- 
vated, as  long  as  he  pleases,  upon  lands  maha-* 
ged  in  the  manner  that  I  have  recommended. 
In  consequence  of  this  happy  disposition  of  the 
soil,  every  kind  of  grain  may  be  suited  to  the 
land  most  proper  for  it.     I  do  not  confine  the 
alternate  husbandry  to  oats,  barley,  and  rye* 
I  have  tried  it  upon  good  wheat  land ;    and 
if  the  farmer  attends  to  his  businefs,  he  will 
find  his  wheat  crops  greatly  to  exceed  his  ex- 
pectations.   In  the  cultivation  of  this  grain  the 
utmost  attention  must  be^paid  to  the  cleannefs 
of  the  fallow  lands.     For  want  of  proper  care 
ill  that  particular,  I  was  once  very  unsuccefsfu! 
in  an  experiment  of  two  acres. 

In  Octbber  1769  I  began  an  extensive  trial 
with  wheat  upon  good  land,  and  as  I  was  de- 
sirous of  making  two  experiments  at  the  same 
time>  I  manured  the  sow*n  lands  with  the  oil- 
composty  at  the  rate  of  9s.  p&r  acre,  which, 
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though  an  annual  charge,  may  be  considered 
as  a  trifling  sum.  At  present  (February)  the 
field  looks  well,  and  promises  a  plentiful  crop. 
I  shall  minutely  attend  to  every  particular, 
that  I  may  be  able  to  communicate  the  expe- 
riment upon  a  future  occasion. 

I  acknowledge  that  many  of  the  advantages 
of  this  culture  are  in  common  with  the  drill 
husbandry  j  but  I  flatter  myself  that  there  are 
others  which  that  ingenious  system  does  not 
enjoy. 

I  know  it  will  be  objected,  that  in  this  man- 
ner the  fallows  will  be  lost  to  the  sheep  during 
the  summer  months.  I  answer,  so  much  the 
better.  If  pofsible,  the  fallows  should  not  be 
permitted  to  bear  a  single  leaf.  The  farmer 
ought  to  find  other  ways  to  support  his  sheep; 
and,  if  he  is  an  intelligent  man,  he  will  readily 
do  it.  It  is  an  odd  kind  of  husbandry,  when 
the  fields  bear  corn  one  year  for  the  owner, 
and  the  next,  weeds  for  his  sheep. 

AVhcn  first  I  practised  this  new  culture,  I 
was  apprehensive  that  the  pigeons  and  crows 
would  prove  my  greatest  enemies,  by  settling 
upon  the  fallow  lands,  and  pulling  down  the 
ears  of  corn.  I  have  now  the  pleasure  to  afsure 
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the  public,  that,  after  some  years  expedience, 
I  find  my  lands  no  more  liable  to  those  depre- 
dations than  the  neighbouring  ones. 

I  need  not  observe  that,  by  this  system  of 
husbandry,  the  lands  are  rendered  open  and 
light.  In  consequence  of  which  abundance  of 
nourishment  will  be  conveyed  into  the  body  of 
the  soil,  instead  of  being  left  upon  the  sufface, 
to  be  exhaled  by  the  sun,  or  swept  off  by  the 
winds.  But  as  the  best  things  sometimes  bring 
inconveniences  with  them,  it  will  be  necefsaiy 
to  correct  this  loosenefs  of  the  soil  by  rolling 
the  lands  at  proper  seasons.  For  this  the  hu3- 
bandman  needs  no  directions. 

I  have  the  satisfaction  to  find  that  inclosures 
jare  begun  upon  the  Lincolnshire  and  Yorkshire 
Wolds  3  in  consequence  of  which,  a  greater 
quantity  of  corn  will  be  produced  for  a  few 
years  than  formerly.  To  such  gentlemen  as 
have  estates  in  those  counties,  or  in  similar 
ones,  I  beg  leave  to  recommend  the  alternate 
husbandry.  I  dare  venture  to  say,  that,  in 
point  of  profit  and  convenience,  it  will  be  found 
greatly  superior  to  the  drill  husbandry.  The 
implements  used  are  those  of  the  country,  and 
Jhe  mode  of  cultivation  is  within  the  cap?icity 
of  the  meanest  ploughman. 
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Oji  the  Robinia^  or.  False  Acacia ;  common^  cdUcd  the 

Locust  Trec^, 

This  tree  is  a  native  of  North  America.  I*s 
branches  are  armed  with  strong  crookecl 
thorns,  and  garnished  with  winged  leaves,  com- 
posed of  eight  or  ten  pah-  of  oval  lobes,  ter- 
minated by  an  odd  one.  They  arc  of  a  bright 
green,  and  sit  close  to  the  midrib.  The  flowers 
Come  out  from  the  sides  of  die  branches  in 
pretty  long  bunches,  hanging  downward  like 
those  of  the  Laburnum,  each  flower  standing 
on  a  slender  foot-stalk :  These  are  of  the  But- 
terfly, or  Pea^Wofsom  kinc}  5  arc  white,  and 
smell  very  sweet.  They  appear  in  June,  and 
when  the  trees  are  full  of  flowers,  they  make 
a  fine  appearance ;  but  they  are  of  short  du- 
ration, seldom  continuing  more  than  a  week 
in  beauty.  After  the  flowers  fede,  the  ger- 
men  becomes  an  oblong  comprefsed  f)od, 
which  in  warm  seasons  comes  to  perfection 
in  England  ;  these  ripen  late  in  autimio. 

The  leaves  come  out  late  in  the  spring,  and 
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fall  off  early  in  the  autumn^  which  raaders 
this  tree  lefs  valuable  than  it  would  otherwise 
be. 

Tlie  False  Acacia  is  best  propagated  by 
seeds,  which  should  be  sown  in  a  bed  of  light 
earth  about  the  latter  end  of  March,  or  the  be- 
ginning of  April ;  and  if  the  bed  has  a  warm 
es^posure,  the  plants  will  appear  in  six  weeks, 
requiring  no  other  care  than  keeping  them 
clear  from  weeds.     In  this  bed  the  plants 
should  remain  till  the  following  spring,  when 
they  should  be  transplanted  into  the  nursery 
about  the  end  of  March,  placing  them  in  rows 
at  three  feet  distance,  and  a  foot  and  a  half 
asunder  in  the  tows.    In  this  nursery  they 
should  remain  two  years,  by  which  time  they 
will  be  of  size  for  transplanting  into  the  places 
where  they  are  designed  to  grow.     As  these 
trees,  when  they  stand  long  unremoved,  send 
forth  long  tough  roots,  it  will  be  advisable  to 
cut  them  off  when  they  are  transplanted.    HThis 
operation,  however,  sometimes  occasions  their 
miscarrying. 

These  trees  will  grow  well  almost  upon  any 
soil,  but  they  prefer  a  light  sandy  ground,  in 
which  they  have  been  known  to  shoot  six  feet 
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in  one  year.  While  the  trees  are  young,  they 
make  a  fine  appearance,  being  well  furnished 
with  leaves ;  but  when  old,  they  are  rather 
unsightly,  from  the  branches  being  frequently 
broken  by  high  winds,  especially  when  they 
happen  to  stand  in  an  exposed  situation.  In 
America,  this  tree  is  called  the  Locust  Tree. 
My  excellent  friend  Joseph  Harrison,  Esq.  of 
Bawtry,  has  favoured  me  with  the  following 
observations,  in  a  letter  dated  July  23,  1782, 

^'  The  first  experiment  that  I  know  of,  re- 
specting the  application  of  the  timber  of  the 
Locust  Tree,  to  any  purposes  in  ship-buildings 
was  in  Virginia,  where  I  resided  some  time 
about  the  year  1733  :  And,  there,  happening 
to  be  acquainted  with  an  Ingenious  ship-wright, 
that  had  been  sent  over  by  some  merchants  of 
Liverpool,  to  build  two  large  ships,  I  had  fre- 
quent conversations  with  him,  respecting  the 
qualities  of  the  several  principal  timber-trees 
of  that  country.  Being  a  person  of  observa- 
tion, he  had  made  many  useful  remarks  on  that 
subject  ;  which  the  nature  of  his  employment 
afforded  many  opportunities  of  doing  with  ad- 
vantage. He  reckoned  the  Oaks,  Elms, 
Aslies,  and  many  other  timber-trees  common 
to  both  countries,  much  inferior  to  the  same 
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^ort8  in  England :  But  frequently  spoke  of  the 
JLocust  tree,  as  of  extraordinary  qualities  both 
in  strength  and  duration  * ;   and  used  often 
to  say,  if  a  sufficient  quantity  could  be  had,  it 
would  be  the  best  timber  he  had  ever  met  with 
for  building  of  ships.   After  he  had  completed 
bis  engagements  with  his  employers  at  Liver- 
pool, he  set  a  small  vefsel  on  the  stocks  for 
laiDself ;  but  unluckrly,  not  having  a  sufficient 
quantity  of  iron  for'  thp  purpose,   and  none 
being  to  be  had  at  that  time  in  the  country,  he 
was  obliged  to  put  a  stop  to  the  work,  till  he 
bedK>ught  himself  of  the  following  succeda- 
neuflL     He  had  formerly  (as  hinted  above)  ob- 
served the  extraordinary  strength  and  firmnefs 
of  Ae  Locust-tree,  and  on  this  occasion  took 
it  into  his  head  that  Trenails  f  of  that  timber 


*  DoX-ATioN.  This  property  has  been  well  ascertained 
bjsome  pieces  of  Locust-tree,  still  continuing  firm  and 
fOQiid  in  some  old  houses  in  New  England,  that  were  builib 
when  the  country  was  first  settled. 

fTftEKAiLs,  or  Tree-Nails,  are  wooden  pins  that 
fasten  the  planks  to  the  ribs  or  limbers  j — and  to  prevent 
drawing,  or  the  planks  starting,  they  are  wedged  at  both 
ends,  inside  and  out,  so  that  the  strength  of  a  ship  depends 
iBiich  on  the  goodnefsof  the  Trenails ;  and  if  they  are  not 
made  of  wood  that  is  both  hard  and  tough,  they  will  not 
endure  driving  so  tight  as  to  bear  the  strain  that  lies  upon 

Volume  I.  H 
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might  be  substituted  for  Iron  Bolts  *  in  maDjr 
places  where  least  liable  to  wrench,  or  twist, 
as  in  fastening  the  floor-limbers  to  the  keel, 
and  the  knees  to  the  ends  of  the  beams,  which 
two  articles  take  up  a  large  proportion  of  the 
iron  used  in  a  ship,  purposing,  when  he  arri- 
ved in  England,  to  bore  out  the  Locust  Tre- 
nails, and  drive  iron  bolts  in  their  stead.  When 
he  first  informed  me  of  this  scheme,  I  must 
own  I  thought  the  experiment  very  hazardous : 
However,  as  neccfsity  has  no  law,  he  put  it  in 
practice.  The  ship  was  built  in  that  manner, 
loaded,  and  sailed  for  Liverpool,  where  she  ar- 
rived safe  ',  and  though  they  met  with  some 
blowing  weather  on  the  pafsage,  she  never 
made  so  much  water,  but  that  one  pump  fiould 
easily  keep  her  free.  She  returned  back  to 
Virginia  the  next  year,  when  I  had  an  oppor- 
tunity of  being  informed  by  the  builder  him- 
self (who  was  tlien  captain  ofher)of  whathad 
been  the  result  of  his  project :   He  said,  that 


them ;  for,  in  fact,  it  is  the  Toenails  that  hold  together  the 
several  pieces  of  which  a  ship  is  composed, 

*  Bolts,  are  round  iron  pins,  used  to  fasten  the  floor- 
timbers  to  the  keel,  and  the  beams  that  support  the  decks 
to  the  sides  of  the  sliip,  and  on  all  other  occasions  where 
Trenails  are  not  strong  enough  to  bear  the  strain  that  k 
to  be  supported. 
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during  the  pafsage,  especially  in  blowing  wea- 
ther, he  was  very  attentive  in  examining  the 
Water-ways  *,  as,  at  that  plac^,  weak  ships  are 
m6st  liable  to  work  and  strain,  but  that  he 
could  not  perceive  any  thing  more  than  is 
usual  in  other  vefsels.  When  unloaded,  she 
was  hauled  a-shore  upon  the  bank,  in  order  to 
be  searched  both  outside  and  inside ;  when,  on 
the  strictest  examination,  it  was  found  that 
the  Locust  Trenails,  that  had  been  substituted 
instead  of  Iron  Bolts,  seemed  (to  all  appear- 
ance) to  have  effectually  answered  the  purpose 
intended ;  however,  it  was  thought  prudent  to 
take  several  of  them  out,  and  put  in  Iron  Bolts 
in  their  room :  And  this  operation  afforded 
another  proof  of  their  extraordinary  strength 
and  firmnefs  ;  as  they  endured  to  be  backed  f 

*The  Waterway  is  thai  part  of  a  ship*s  deck  that  is 
next  to  the  sides  of  the  ship ;  this  seaxn^  or  joint,  is  very 
difficult  to  keep  tight,  and  in  weak  vefsels  will  open  and 
shut  in  carrying  sail  when  it  blows  hard. 

t  Backing  out  a  Bolt,  or  Trenail,  is  driving  it  out  by 
means  of  a  tool  called  a  Set-bolt,  which  is  an  Iron  Punch, 
something  smaller  than  the  Bolt,  or  Trenail,  to  be  taken 
oot,  against  which  it  is  driven,  with  a  blacksmith's  heavy 
iledge  or  hammer  :  But  Oak  Trenails,  except  such  as  are 
irerj  hard  and  sound,  will  seldom  bear  this  operation  :  in 
which  case,  they  are  obliged  to  bore  them  out  with  an 
auger. 

H2 
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out  with  a  Set-bolt,  just  as  well  as  though  they 
had  been  Iron  ;  whereas  Oak  Trenails  are 
usually  bored  out  with  an  auger.  The  next 
voyage  the  ship  made,  was  to  the  West  Indies, 
where  the  Captain  died,  and  with  him  ended 
(for  the  present)  any  further  prosecution  of  this 
matter :  For  though  the  succefs  of  the  above 
experiment  was  known  to  many,  yet  (as  is  fre- 
quently the  case  with  new  difcoverics)  none, 
that  I  ever  heard  of,  made  any  use  of  Locust 
Trenails  in  ship-building,  till  many  years  after; 
though  on  the  goodnefs  of  that  article  greatly 
depends  the  strength  and  durablenefs  of  a  ship. 
I  frequently  recommended  it,  when  opportu- 
nities offered,  but  all  to  no  purpose,  till  about 
twenty  years  ago,  when  I  was  settled  in  trade 
at  Rhode-Island,  I  persuaded  some  ship- 
builders to  try  the  experiment ;  but  notwith- 
standing all  my  endeavours,  the  use  pf  Locust 
Trenails  still  continued  to  be  little  practised  or 
known,  till  it  happened  to  be  adopted  by  a 
builder  of  some  eminence  at  New  York,  and 
of  late  years  has  been  introduced  into  general 
use  there,  and  in  some  parts  of  New  England: 
But  as  yet  the  use  of  the  Locust-tree,  in  ship- 
building,  is  confined  to  the  article  of  Trenails, 
on  account  of  its  scarcity  j  for,  was  it  near  as 
plentiful  as  Oak,  it  would  be  applied  to  more 
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purposes^  such  as  knees  *,  floor-timbers  f ,  foot- 
hooks^,  &c,  being  much  superior  to  it,  both 
as  to  strength  and  duration ;  and  from  its 
spreading  into  branches,  affords  full  as  large  a 
proportion  of  crooks,  or  compafs-timber>  as  the 
Oak. 

*^  The  growth  of  the  Locust-tree  has  of  late 
been  much  encouraged  in  North  America: 
And  hefe,  in  England,  several  Gentlemen  have 
propagated  great  quantities  of  it,  particularly 
Sir  George  Savile,  who  has  many  thousands 
now  growing  in  his  plantations  at  Rufford  s 
so  that  in  the  next  generation,  it  is  probable 
there  may  be  sufficient  for  the  article  of  Tre- 
nails, which  alone  would  be  a  considerable 
improvement  in  the  building  of  ships.  At 
present,  the  choicest  pieces  only  of  the  very 


*  Knees,  are  those  crooked  pieces,  that,  by  means  of 
lion  Bolts,  fasten  the  ends  of  the  beams  to  the  sides  of  the 
skip, 

f  Floor-T»mber9,  are  those  ribs  or  timbers  that  lie 
acTols  the  keel,  and  are  bolted  into  it. 

J  Foot-Hooks,  are  those  circular  ribs  or  timbers  that 
fcnn  the  body  of  the  ship  from  the  floor  to  the  top  timbers : 
And  all  pieces  of  timber  that  are  not  straight,  are  callo4 
crooks  or  compafs-tlmber. 

H3 
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best  Oak  Timber  are  applied  to  that  purpose ; 
aud  as  the  Oaks  of  Sufsex  are  generally  rec- 
koQcd  the  best  in  England,  most  ship-wrights 
(even  those  in  the  north)  have  their  Trenails 
from  thence :  And  the  demand  for  them  is  so 
great,  that  Trenail-making  is  there  become  a 
considerable  manufacture. 

"  The  Locust-tree  is  not  only  valuable  on 
account  of  the  excellence  of  its  timber,  but  its 
leaves  also  are  useful,  and  afford  wholesome 
food  for  cattle  *.  I  knew  a  Gentleman  iq 
New  England  that  sowed  several  acres  for  that 
purpose,  which  proved  a  good  summer  pasture 
for  cows  ;  it  is  excellent  in  that  country,  where 
the  grafs  is  very  apt  to  fail,  from  being  burnt 
up  by  the  summer  droughts. — Hogs  are  ex- 
tremely fond  of  it,  and  horses  seem  to  like  it, 

*'  The  method  of  propagating  the  Locus^* 
tree  in  New  England,  is  by  seeds,  suckers,  or 
sets,  as  Willows  are  here  ;  but  the  first  method 
is  the  best,  as  those  plants  raised  from  seeds 

* 

are  found  to  thrive  better  and  produce  larger 

m  ■  I         ■  I     ■  ■  ■  a        ■  ■ 

*  There  is  a  difsertation  upon  this  property  of  the  Acacim* 
in  one  of  the  foreign  Literary  Journals :  I  think  it  is  Uff 
Memoirs  of  the  Imperial  Academy  at  Vienna. 
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trees  than  the  others.  The  seeds  are  first  sown 
in  a  nursery,  and  then  planted  out  young  into 
the  places  where  they  are  to  remain. 

"  Jonathan  Acklom,  Esq,  of  Wiseton,  has 
now  in  his  garden  a  Locust-tree,  which,  at 
three  feet  from  the  ground,  is  four  feet  ten 
inches  in  circumference,  and  sixty  feet  high : 
Also  another  of  nearly  the  same  height,  but  not 
so  tUck ;  and  in  his  nursery  are  several  young 
plants  from  the  seeds  of  these  trees.  They 
are  both,  at  this  time,  [July  1782]  full  of 
flowers,  and  likely  to  produce  many  seeds,  if 
the  remainder  of  the  summer  prove  favourable. 
They  were  raised  from  seeds  brought  from 

North  Carolina  in  1742,  so  are  now  jusjt  forty 
years  old." 
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ESSAY  IX. 

(7;i  2  Ttew  Species  of  Grain  called  Sibaian  or  Holiday 

Barley. 

X  HE  sarfece  of  Ih^  earth  is  clothed  with  ^ 
variety  of  grafses^  Such  as  are  intended  for 
the  use  of  cattle  are  spontaneous  in  their 
gTo\*rth .  Such  as  a^  intended  for  man  require 
culture  and  attention.  The  grafses  of  the  field 
yield  a  nevef -felling  vetdur*.  They  shoot  early 
in  the  spring,  and  feontifiiie  to  send  forth  fadi- 
cal  leaves,  which  ai^  daily  cropped  without 
injurihg  the  plants^  Ai^imalft  seldom  destroy 
the  flowering  stems.  A  variety  of  grafs-seeds 
arc  consequently  sown  upon  our  meadows  and 
pastures  by  the  hand  of  Providence.  This 
dislike  in  animals  to  brouze  upon  the  straw 
that  bears  the  seed,  is  particularly  favourable 
to  the  annual  grafses,  and  gives  an  useful  hint 
to  the  intelligent  husbandman,  not  to  keep  his 
grafs-lands  too  long  under  the  scythe. 

Wheat,  oats,  barley,  and  rye  are  grafses  * 

*  Grafies  are  one  of  the  seven  natural  familJet|   into 
which  all  vegetables  are  distributed  by  Linnaeus.    They 


for  the  use  of  irlttii.    These  vegetables  are 
found  Jn  Almost  evety  climate.     Man  is  a  ci- 
tizen of  the  world,  and  indulgent  heaven  sup- 
plies him  with  food  wherever  he  goes.     The 
earth  pwoduces  a  variety  of  grains.    Different 
countries  support  some  kinds  more  luxuriantly 
than  others.     In  the  northern  climates  we  find 
plenty  of  oats  and  barley.    The  more  southern 
latitudes  ate  particularly  favourable  to  wheat. 
Gould  we  look  back  into  the  remote  annals  of 
time,  we  should  discover  that  few  countries 
were  originally  blefsed  with  the  variety  of 
grains  and  fruits  which  they  at  present  enjoy. 
Crabs,  sloes,  and  bramble-berries  ate  the  natu- 
rtd  fruits  of  this  island  ;  and  there  was  a  time 
when  wheat  was  hardly  known.    Oats,  barley^ 
and  rye,  fed  the  vafsal  and  his  lord. 

In  consequence  of  a  liberal  communication 
with  foreigners,  we  have  daily  increased  the 
mimber  of  vegetable  productions,  and  have, 

are  defined  to  be  plants  which  ha^re  very  simple  leaves,  a 
jointed  6tem,  a  husky  Calix,  termed  Gluma,  and  a  single 
«eed.  This  description  inclades  (he  several  sorts  of  com 
«  well  as  grafses.  In  Tournefort  they  constitute  a  part 
of  the  fifteenth  clafs,  termed  Apetali ;  and  in  the  Sexual 
System  of  Linnaeus  they  are  mostly  contained  in  the  second 
order  of  the  third  clafs,  termed  Triandtia  Digynia. 
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KSSAY   IX 

On  ./  r.:'^'  .V;'.  r.V;  nf  Grahi  call  r 

jL  II"  'Lirfr.ce  of  the  (-.'• 

the  use  of  cattle  :• 
iirowth.     Such  asr.' 
i,u!iurc'  unci  atteji^" 
yi(  Id  a  ncvcr-fpi' 

in  the  sprinc^,  <>.,  1  re- 

cal  leaves,  v  ..lafsful  of  this 

injurmg  tl..  -e  Society  of  Arts, 

tlie  flown  '  information,  that  ^ 

Jive  con  ivcscnted  that  Society 

,,.,^-*„,.  t.  anil  that  it  came  from 

(ji^lj]  .  :^  >.*on  Pontoppidan's  ac- 

l]^.,^  •  •  ••*A;r,  or  Jleavcfi's  coni^  1 

1^,  ,  \r  it  was  the  product  of  a 

J,  .  :.■     'llie  amazing  extent  of 

»'W  latitude  of  its  southern 

.>  N  I'.nceriaintv.     I  was  from 

/  v!.\  iJ.eir.N  sirall  quantity  with 

;.••:!.  :v..r\  who  had  in  his  gar- 

;x  %•!  i;;.i:W>  M\\\  lire.     But  iho 
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^owed  that  it  was  a  native 

warm  climate.    In  the 

ed  the  other  half,  in 

^ly  garden,  each 

under.     The 

nnd  some- 

nk,  I  was 

.akcsandh'nes, 

)ine  few  ears  were 

d  off.    I  continued 

•  i^  and  evening,  until  the 

jDer,  and  laid  the  ears  by  in 


ipril,  Ilr68, 1  rubbed  out  by  hand  the 
oar's  crop,  and  was  happy  in  finding  the 
aantity  was  nejir  a  quart,  equal,  if  not  supe- 
rior, in  quality  tp  the  original  seed.  Having 
prepared  all  the  south  borders  in  the  garden, 
and  part  of  a  last  year's  potatoe  butt  in  a  field 
adjoining,  I  sowed  the  whole  in  drills,  as  before, 
in  the  first  week  in  May.  The  crops  were 
kept  clean  and  hoed.  AVTiat  grew  in  the  gar- 
den was  snipped  off  as  it  ripened,  and  the  butt 
was  reaped  in  the  common  way  on  the  28th 
of  August.  The  whole  was  hung  up  in  sacks 
until  the  beginning  of  April,  1769,  when  it 
yras  thrashed  out,  and  produced  near  a  bushel. 


122  GEORGICAL    ESSAYS. 

as  it  were,  naturalized  them  to  our  clir 
I  shall  in  this  efsay  give  an  account  of  a 
species  of  barley  lately  brought  into  thi- 
dom.    As  it  has  been  made  known  t 
the  care  and  attention  of  Mr.  Halida' 
called  it  by  his  name,  as  anhonourd- 
Mr.  Haliday,  in  the  most  correct  a- 
stantial  manner,  communicated  hi 
upon  this  new  species,  in  a  lette* 
nioiis  friend  T.  B.  Bailey,  Esq.  ' 
Manchester,  by  whom  I  am  £i^ 
following  extract. 


vis  of 


Ax] 


>*^ 


«  On  the  25th  of  ' 

ceivcd  about  a  moderate  ^ 
grain,  from  a  Member  of 
&c.  at  London,  jvith  tlv  .     .       * 

foreign  nobleman  had  Tililj'intbe 

with  about  a  pint  of  i'  '  -  '  ^^  *^o 

Siberia.     Not  havhi  -  '^"-  '*>•  ^"*  '*» 

count  of  the  Jlior-l  -.ityiolded  801^ 

was  doubtful  whetl  -^  srcoods,  40  j9 

cold  or  warm  dim:;  -  liKofbran.J 

Siberia,  and  the  '  TV  bet  flour  ntad| 

Iwunds,  created  i  '<^r  I«C*".  wd  so » 
hence  induced  to -X  »  |1^  K^odattwclM 
a  neighbouring  rt'^j  -^^^*^  "  whealM 
«ku  the  advani  -  ^f"^  *  **"  ^  ^ 
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Vneaded 

n. 

■r- 


.  Its  ex- 

.oingyear 

nd  out  it); 

.ed  the  offer 

Liverpool,  of 

nd  sent  him  two 

obligingly  took  the 

atity,  and  made  me 
0  gave  me  of  its  woik- 

nd  of  January,  it  was  brew- 

arrel  of  ale,  and  another  of 

.  he  latter  was  used  at  a  month 

ved  good.     The  ale  was  tapt  on 

;  May,  and  proved  of  a  fine  colour, 

lid  body*. 

ou  have  now  all  the  particulars  of  my 

■ 

Dr.  Lochtter,  in  his   Difsertation  de  Medicamentis 

•  >'rwegi«|  extols  the  liquor  made  of  it  both  as  palatable 

and  wholesome.  **  Palinam,(sayshe)  qaoquercliquis  prsert- 

pitdecoctum  hordei  coelestis,  vuIgoHimmelbygy  grato  taffi 

sapore  qaam  effectu  se  conunendans." 
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three  years  experience  of  this  excellent  grain. 
If  you  think  the  information  can  be  of  service 
to  your  farming  acquaintance,  you  are  at  liber- 
ty to  use  it  as  you  please,  hoping,  however, 
that  my  succefs  will  apologize  for  my  enthu- 
siasm in  its  favour.  The  idea  I  entertain  of  its 
superior  utility  to  any  other  spring-corn,  has 
Induced  me  to  make  it  as  universally  known 
as  the  narrow  circle  of  my  acquaintance  would 
permit.  I  thank  you  for  afsisting  my  views, 
and  am  in  hopes  that  Mr.  Young  will  find  oc- 
casion to  celebrate  its  virtues  from  a  more 
skilful,  though  not  a  more  attentive  cultiva- 
tion. 

"  On  the  30th  of  April,  I  laid  down,  in  the 
broadcast  way,  two  large  acres,  of  eight  yards, 
with  six  bushels  and  a  half  of  this  barley,  white 
clover,  and  hay-seeds,  and  have  sown  four 
other  bushels  in  a  field  of  poor  natural  soil 
Both  fields  look  well.  I  am  also  happy  in 
knowing  that  about  20  bushels  of  my  last  year's 
crop  are  now  under  skilful  culture  in  the  se- 
veral counties  of  Kent,  Surry,  Efsex,  Middle- 
sex, Hereford,  Stafford,  Chester,  Derby,  York, 
Durham,  and  many  parts  of  this  Coimty ;  in 
two  or  three  counties  in  Wales,  six  or  seven 
in  Ireland,  and  ^me  in  Scotland ;  from  all 
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i;ehich  I  am  filled  with  the  hopes  of  its  soon 
becoming  as  universally  esteemed  as  known^" 


ESSAY   X. 

On  Potatoes. 

When  first  the  Potatoe  was  brought  into 
England)  it  was  supposed  to  pofsefs  some 
noxious  qualities ;  but  the  exp^ence  of  many 
years  has  proved  it  to  be  a  wholesome  and 
nourishing  root. 

ft 

Every  kipd  of  plant  delights  in  a  particular 
soil  The  potatoe  thrives  best  in  a  light  loam. 
Its  roots  being  tuberous^  they  could  not  swell 
in  a  stiff  clay. 

In  a  former  efsay,  I  recommended  a  strict 
attention  to  the  shape  of  the  roots  of  such 
plants  as  were  the  objects  of  field-husbandry. 
That  anatomical  investigation  will  afsist  us  in 
the  rational  cultivation  of  all  kinds  of  veget- 
ables. The  roots  of  oats  are  strong  and  pierc- 
ing ;  they  are  therefore  formed  by  nature  to 
seek  their  pafsage  through  land  but  imper- 
fecdy  tilled,  which  accounts  for  the  excellent 


i  _  „  *--  ■ 

sLKiuccd  upon  a  siiigli' 

..>  jt'  wheat  and  barlif> 

.  -uor  and  fibrous  :  they 

.  irncr  tilth.     Beans  arc 

^  .,.  V  their  wedijc-Uke  form. 

I  :he  toughest  soils. 

..:  nirtmgh  all  the  plants  of  the 

.    bdi  each  has  a  choice  of  soiL 

.  .  iiuuil  and  vegetable  worlds  per- 

.V,  :*nd  a  small  degree  of  reflection 

.'ic  us  to  trace  the  affinity. 

.     utatoe  may  be  considered  as  a  certain 

J  ilio  poor  against  a  deficiency  of  the 

'larvcst:    for  that  reason  it  requires  our 

.1  NCiious  attention.     A''arious  are  the  mc- 

•ou>  recommended  for  its  cultivation.    Prac- 

,  u  I>i)oks  of  husbandry  circumstantially  re- 

..*.:  ihv'm.     I  therefore  judge  a  regular  detail 

..iiucccfsary  in  this  place. 

As  this  most  useful  root  delights  in  a  loose 
NVil  and  a  great  deal  of  sun,  we  should 
.iu\u>uslv  endeavour  to  obtain  thesecnds  in  all 
ilu-  modes  of  cultivation.  When  raised  in  hil- 
UkLs  the  earth  lies  light  upon  the  spreading 
ixK^Sy  and  the  sun  has  free  accefs  to  the  crown 
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Df  the  hills  by  the  falling  down  of  the  haulm 
into  the  surrounding  trench.     By  the  frequent 
earthings  that  are  required  in  this  manner  of 
culture,  the  soil  is  kept  clear  of  Weeds,  and 
the  whole  field  is  reduced  into  the  form  of  a 
garden.    This  is  a  very  profitable  method  of 
cultivation,  and  the  expense  attending  it  is  not 
so  considerable  as  might  at  first  be  imagined. 
Two  men  and  a  boy  will  plant  an  acre  in  fom^ 
days,  the  expense  of  which  must  be  estimated 
according  to  the  rate  of  labour  in  the  country. 
Two  men  will  give  the  second  and  last  earth- 
ing in  three  days^    I  usually  place  the  hills  in 
the  quincunx  form,  measuring  four  feet  from 
centre  to  centre.    Into  each  hill  I  put  five 
cuttings,  placing  one  in  the  middle^  and  th^ 
others  round  it.     Excellent  crops  m&y  be  ob- 
tained by  putting  one  large  potatoe  into  the 
centre  of  each  hill.    When  the  land  is  fresh, 
and  the  businefs  has  been  well  attended  to, 
the  cultivator  may  expect  near  a  peck  of 
potatoes  in  each  hillock  ^  which  is  a  larger 
produce  than  can  be  obtained  by  any  other 
method. 

It  will  here  be  necefsary  to  ol)serve,  that 
the  spade,  where  hands  can  be  procured,  is 
greatly  preferable  to  the  plough;    but,  in 
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countries  where  they  are  scarce,  the  plodgli  i^ 
a  good  instrument,  provided  the  fertfter  takes 
care  to  allow  a  sufScietit  distance  between  the 
rows,  in  order  to  destroy  the  weeds,  and  throw 
fresh  mould  up  to  the  plants^  This  distance 
should  not  be  lefs  than  three  feet,  especially 
in  shallow  soils. 

It  is  customary  to  ^ilt  the  manure  over  the 
sets,  but  the  practice  is  injudicious.  By 
attending  to  the  manner  that  the  potatoe 
grows  above  and  below  grotmd,  we  may  be 
enabled  to  form  very  Correct  rules  of  culti- 
vation. 

As  soon  as  the  potatoe  puts  fotth  its^taflr^ 
in  order  to  rise  to  the  siirface,  it  sends  out 
several  strong  roots  which  tun  obKqtiely 
downward,  and  may  be  called  the  feeding 
roots.  They  do  not  pfoduce  fruil.  When 
the  manure  is  placed  under  the  sets,  the 
feeders  pierce  into  it,  and  extract  the  oily  )£md 
mucilaginous  particles.  The  potatoe  creeps 
under-ground,  and^  in  proportion  to  the  Cover- 
ing of  earth,  the  stalk  within  the  ground  be- 
comes longer  or  shortef.  From  this  ^alk 
lateral  shoots  are  detached,  which  are  bearers. 
These  bearers  are,  In  fact,  branches  Within 
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ground.  Xbey  go  q^;£r<vn  t)ie  dc^sc^nding 
st^  in  (Hhe  .same  Biamier  aqd  distanfe  ^s  thp 
branched  do  from  the  ^qeodrng  one.  Had 
tbey  appeared  upon  the  surfjiqe,  they  would 
bayeibrought  fof^h  leave s^  flowers,  and  apples^ 
buttbcing  confined  tihey  produce  pot^oes. 

jQithe  sixth  ef$ay>  I  h^EV^^  demonstrated  rthat 
jail  die  parts  of  a  plant  Are  tbef$^e  ^  the  only 
difference  »lies  in  the;  ^b^pe.    T^r^^s  i^ay  be 
planted  with  their  rootp  ifi  ft®,  air,  ^aQ4  ^^l^^ 
branches  in  the  earth.     |n  t^t  §tsA^  thqy 
wittitive  aad  grow,    j^ ifH>roUP(  rpQt  tb^  has 
escaped  through  -fte  j^u^,  ,l^pine$  a  tti^e 
perfect  in ,  a|l  its  part?*     The  tpps  of  jp9itajtofs» 
cut  off  in  June  and.pflanted  .in.fche.e^h,  wjU 
take  joot,  and  produce  a.gopfl  crop.     I^l^tY® 
observed  that  the  bearing  shoots  ^o  /c^flf  fropi 
tbe  (nain  root  in  the  manner  of  the  branches 
from  the  main  stiem;  consequently,  we  are 
directed  to  lengthen  the  main  root,  in  order  to 
increase  the  number  q£  bearing  shoots.     This 
.18  accomplished  by  giving  frequent  earthings 
to  the  plant.     That  operation,  however,  re- 
quires discretion.     For  when  too  great  a  load 
.  jof  earth  has  been  thro\vn  up,  as  in  hillocks, 
^e, lowest  shoots  bcirig  deprived  of  the  sun 
jn4^^r,  either  become  bauen,  or  produce 
*'■' •       •      12''' 
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countries  where  they  arc  scarce,  the  plough  is 
a  good  instrument,  provided  the  &rmer  takes 
care  to  allow  a  suBicient  distance  between  th 
rows,  in  order  to  destroy  the  weeds,  and  thrc 
fresh  mould  up  to  the  plants.    This  distai 
Ehould  not  be  Icfs  than  three  feet,  espec' 
in  shallow  soils. 

It  is  customary  to  put  the  manare  o< 
sets,  but  the    practice   is  injudickn! 
attending  to  the  manner  that  tlie 
grows  above  and  below  ground,  w- 
enabled  to  form  very  correct  role* 
vation. 


As  soon  as  the  potatoe  pats  f> 
in  order  to  rise  to  the  surface 
several    strong   roots    which    - 
downward,  and  may  be  calK 
roots.    They  do  not  produc- 
the  manure  is  placed  undi 
feeders  pierce  into  it,  and  e^ 
mucilaginous  particles,    T! 
Under-ground,  and>  in  pFOi 
ing  of  earth,  the  stalk  w! 
comes  longer  or  shortc; 
Intcral  shoots  are  de'tachi 
lliese  bearers  «re,  in  ' 
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very  small  fruit.     Potatoes  planted  in 
not  subject  to  this  inconvenience.    I 
they  have  too  slight  a  covering  of  en 
they  seldom  put  out  al)ove  one  Ir 
ing  shoots.      There  is  another 
this  method  :  for  unlefs  the  be: 
direction  of  the  drills,  theye^- 
and  ascend  in  a  stalk,  whic^ 
flowers  instead  of  potatoe 
of  one  row  falls  upon  the 
tiguous  one,  which,  by 
diminishes   the  crop. 
hillocks,  the  haulm  ft 
leaving  the  crowns 

ITie  potatoe  deli^' 
bear  the  shade  ;  ' 
be  careful,  in  a!' 
preserve  this  !»' 

In  some  p' 
sets  at  sixt< 
The  land  • 
dung,  an 
plough, 
of  it. 


.it, 

.,c  dif. 

.  >  to  have 
nimals,  and 
the  species. 
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aising    turnips   is 
Sn  Farmers  as  wish 
the    light    of  correct 
broadcast,  or  old  method, 
.  r  adapted  to  the  generality  of 
instruments  used  are  plain  and 
icir  structure,  easy  and  familiar  m 
iicatioa.     The  drill  system  requires 
uated  madiinery,  and  being  founded 
:\  principles,  demands  a  degree  of  reason- 
:j  to  understand  it.     After  which,  the  prac- 
tice requires  a  spirited  kind  of  attention,  not  to 
be  met  with  in  every  village, 

I  do  not  propose  to  give  a  comparative 

view  of  the  two  methods.  My  intention  in 
this  efsay  is  only  to  ^hrow  a  general  light  upon 
the  drill  culture  of  turnips,  and  to  point  out 
to  the  plain  farmer  an  easy  and  certain  method 
of  raising  a  large  crop  upon  almost  any  soil. 

The.land  being  well  ploughedand  hanowed, 
but  not  manured^  f^rrQWS  must  be  drawn  all 
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.c  .TCid  with  the  common  plough,  at 
•  v  ^^'^^  iistance.  These  open  furrows 
.v><  .ica*iy  be  filled  with  rotten  dung.  This 
iXKiiJon  is  conducted  by  women  and  children, 
>  .i>ual  in  setting  potatoes.  After  this  the 
,*4fth  must  be  returned  into  the  furrow,  by 
i.  ligbl  plough  drawn  by  one  horse.  The 
wjH)ic  field  being  now  disposed  in  ridges  at 
three  feet  distance,  the  $eed  must  be  sprained 
upon  them  from  the  fingers :  ^fter  which 
a  bush*harrow  must  be  brought  in  to  cover 
the  $eed^  or  a  person  with  a  rake  may  follow 
the  ^eed^n^an,  For  the  purposes  of  sowing 
the  seed,  I  always  make  use  of  the  handr 
drill  described  by  Mr.  Young  in  the  first 
yplume  of  his  Northern  Tour.  It  is  a  cheap 
instrument^  and  does  the  work  with  expedition 
an(|  certainty.  In  drilling  of  turnips,  the 
farmer  should  be  advised  not  to  be  sparing  qf 
seed  ;  for,  as  the  rows  undergo  the  operation 
of  the  hand-hoe,  there  can  be  no  danger  fron^ 
a  superfluity  of  plants, 

A3  soon  as  the  turnips  have  got  into  the 
rough  leaf  they  must  be  thinned  by  the  hand- 
hoe,  whiph  operation  may  be  performed  by 
common  servants.  Broadcast  turnips,  on  the 
contrary,  require  the  utmost  dexterity.  Thi« 
f  esteem  a  material  advantage. 
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When  the  we«is  come  up  in  the  intervals^ 
they  must;  he  ,  turned  down  by  ploughing 
t  fimow  from  the  turnips,  which  will  leave 
an  arch  of  *  earth  •  between  the  rows.  At  a 
proper  season;  when  the  weeds  advance,  this 
arch  must  be  split,  so  that  the  turnips  will  be 
left  upon  ridges,  with  a  trench  in  the  place  of 
the  former  arch.  The  rows  should  undergo 
a  second  hoeing ;  and  if  any  double  turnips 
are  left,  they  must  be  removed  by  the  hand. 
Women  and  children  perform  this  operation 
with  j;reat  expedition. 

It  is  impofsible  to  conceive  a  finer  sight 
than  a  field  of  turnips  drefsed  in  this  man- 
ner.     The  expense    appears   to  be  great; 
but  the  superior  excellence  of  the  crop,  added 
to  the  cleannefs  of  the  land,  will  much  more 
than  over-balance  the  additional  expense  and 
trouble.    I  do  not  take  upon  me  to  estimate 
the  expense  of  this  method  of  culture,  as  it 
depends  greatly  ypon  the  addrefs  of  the  per- 
sons employed  ;  on  which  account  the  second 
year  will  be  lef$  expensive  than  the  first. — 
I  do  not  mean  to  confine  the  farmer  to  ^ 
servile   obedience   to  the  rules  that  I  have 
laid  down.     If  he  only  observes  the  general 
principle  of  laying  the  manure  at  the  bottom 
of  the  furrows,  he  may  reduces  every  other 
part  of  the  operation  to  his  own  sentiment. 
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Mr.  Bemon,  an  excellent  farmer  uid  iu« 
genious  mechanic,  who  lives  in  the  neighbour* 
hood  of  Ripon^  is  the  person  that  contrived 
the  above  mode  of  cultivation,  and  has  foHowed 
it  himself  for  many  years,  with  great  succeis. 
His  method  varies  in  some  particulars  from 
what  I  have  described.  He  drills  the  seed 
upon  the  dung,  and  draws  the  earth  over  it 
with  a  kind  of  harrow  without  teeth.  It  is 
something  of  the  shape  of  a  crooked  elbow. 
I  believe  this  method  is  better  than  what 
I  have  described,  especially  in  sultry  weather. 
The  seed,  when  placed  upon  the  moist  dung, 
and  covered  with  the  earth,  soon  ve|;etatejB;, 
and  pushes  i^pwards  with  surprising  vigour. 
The  plants  being  strong,  soon  get  into  rough 
leaf,  and  by  that  means  escape  the  ravages  of 
the  fly.  I  once  sow^d  an  acre  of  turnips  in 
this  manner  during  a  sultry  season.  Th^ 
plants  were  up  on  the  seventh  day,  whil^  th^ 
broadcast  part  of  the  same  field  did  not  show 
■the  least  appearance  till  the  fourteenth  day 
after  sowing.  The  field  was  sown  at  the  same 
time,  and  the  only  difference  lay  in  the  culture. 
In  hot  and  sultry  weather  the  manure,  as  com* 
monly  used,  is  exposed  to  the  scorching  rays  of 
the  sun;  great  part  of  it  is  consequently  exhalf^d. 
But  when  conHned  in  the  furrows,  the  exhala* 
tion  froip  it  is  absorbed  by  the  earth,  and  re- 
tained. 
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ft  itey  here  be  ^fcstfHrtd,  that  Ac  abov« 
MdHod  does  not  efsentially  differ  ftom  the 
drill  atid  horsc-hoeing  culture,  excepting  in 
fte^Sftibntrbn  of  the  manure. 

:  .  The  horse-hoeing  method  begins  to  gain 
ground  in  t&is  courltry.  li  is  far  superior  to  the 
jbtonicailli  especially  in  districts  where  expert 
fa6ers  cannot  fae  procured. 


•.  •.  r 


An  iagenipus  friend  of  niine  now  raises 
eKoeUenfe  cxo^  of  tumip&  by  the  help  of  the 
diUI  lyo^  hwse-hoe,  where  tha^  useful  vegetable 
If  ^l^ai^e]^;  kflowm  :  W^few  are  raised  in 
htsiif^ghbc^rhpod  ,^re  so  uQTc^run  with  weeds 
forwaxAjpf  lund^hoeing^ rjtiti^  crop  be^ 
comes  destructive  both  to  the  landlord  ajid 
tenant.  He  has  been  so  obliging  as  to  com- 
municate to  me  his  sentiments  upon  this  hebd, 
which,  I  dare  say,  will  be  useful  to  such 
fanners  as  are  desirous  of  raising  large  and 
dean  crops  6£  turnips  at  a  small  expense. 

This  ingenious  cultivtitor  brings  the  land 
destined  for  turnips  into  excellent  tilth  by  fre- 
quent ploughings.  At  the  last  stirring  which 
is  about  Midsummer,  either  a  little  before  or 
after,  according  to  the  season,  he  harrows  the 
lap^    ycry  fine,    and,    with    the    hand-drill 
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described  in  die  first  volume  of  Mr.  Young's 
Northern  Tour,  sows  the  seed  in  rows  at  two 
feet  and  a  half  distance.  After  this  the  land 
is  harrowed  once  over  with  light  harrows,  in 
order  to  cover  the  seed.  When  the  turnips 
are  up  and  pretty  strong,  they  are  set  out  at 
about  a  foot  distance  with  the  hand-hoe. — 
When  the  land  is  much  infested  with  weeds, 
he  ploughs  two  furrows  hotfi  the  vows  to  the 
centre  of  the  intermediate  space ;  and  when 
the  weeds  make  a  second  shoot,  he  splits  the 
ridge  with  a  horse4ioe  with  a  double  mould- 
bo^.  When  the  land  is  not  very  fbu!,  the 
latter  operation  is  sufficient  without  the  fbrmeh 
In  this  manner  a  large  and  clean  crop  of  tur-^ 
nips  may  be  procured  with  very  littie  afsist- 
ance  from  the  hand-hoe. 

In  countries  where  hands  are  scarce,  this  is 
an  excellent  and  judicious  method.  Every 
person  may  introduce  such  variations  as  may 
suit  his  own  convenience,  provided  he  takes 
care  to  preserve  the  general  principle. 

I  have  known  a  large  field  of  broad-cast 
turnips  very  well  hoed,  by  cutting  them  into 
stripes  with  a  light  plough,  and  afterwards 
hand-hoeing  the  stripes  by  common  labourers. 
This  method  is  no  despicable  one  in  countries 
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yiAiete  hands  are  scarce.  Women  and  childrea 
at  a  small  expense,  may  afterwards  be  sent 
into  the  field  to  draw  the  double  turnips,  and 
let  out  the  whole  in  a  correct  manner. 


ESSAY  XII. 

On  ike  Culture  ef  Carrots^  and  their  Use  m  fattening 

cf  If  digs. 

IN  the  year  176S,  I  took  two  acres  of  rich 
sand  land,  which  the  year  before  had  been 
ploughed  out  of  swarth,  and  had  borne  a 
cn^  of  very  fine  cabbages.  About  the  27th 
of  March  I  ploughed  and  cleared  the  land 
firom  the  cabbage  stalks,  ^nd  grafs  that  had 
grown  between  the  rows,  and  prepared  it 
without  putting  any  manure  upon  it,  for  sow- 
mg  my  carrots  in  the  following  manner. — 
A  plough  with  two  horses  drew  a  furrow  of 
Ae  common  depth,  and  was  followed  by 
another  plough  with  two  horses  in  the  same 
furrow,  which  turned  up  the  soil  ten  or 
twelve  inches  deep.  This  is  called  double 
ploughing.  Two  ploughs  will  do  about  an 
acre  a  day.  On  the  5th  of  April  I  sowed  the 
seed,  about  four  pounds  to  an  acre.  My 
gardener  finished  the  two  acres  with  ease  in 
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A  day,  having  miKed  the  seed  with  about 
a  bushel  of  dry  sand.  The  seed  was  imnie^ 
diately  harrowed  in.  When  the  carrots  were 
about  a  month  old,  I  sent  some  women  into 
the  field  to  hoe  them.  The  hoes  were  only 
three  inches  broad.  I  afterwards  had  the 
field  weeded  twice  by  the  hand,  which, 
although  very  expensive,  I  found  to  be  in- 
finitely the  best  way.  The  crop  when  taken 
up  weighed  twenty  tons  without  the  tops. 
I  shall  now  proceed  to  the  expense  of  culti- 
vating these  two  acres  of  carrots. 

£.  s.    d. 

Rent, ,    .     .     •     S    O    O 

Taxes, 0    4    .0 

Twodaysploughingwithtwoploiigbs^O  J4  .0 
ITiree  days  harrowing,  ....09-0 
Cleaning  the  ground  from  the  cab-)   n    «    n 

bage  stalks,  &c.  S 

Eight  pounds  of  seed,  .  .  .  .  O  12  :0 
A  man  one  day  sowing     ...     0     1     6 

Hoeing, 0  15    ,0 

Hand-weeding,  first  time,  !  .  .  1  O  0 
Ditto  *,  second  time, 1116 


£%  13     O 


*  The  reason  why  the  second  weeding  cost  more  than  the 
fint,  was  became  the  women  had  tixpence  per  day^  it  befog 
hay-tiBie,  whereas  the  finttlinettry  had  only  iaopnot. 


Mr.  Totidf  9  Hk  his  treatise  iqion  the  ma- 
nagement of  hogs^  is  of  opinion  that  hoiled 
auTOt^  are  the  best  food  for  fattening  that 
vsefiil  aiumaL  He  prefers  them  to  pollard, 
white  pease,  buck  wheat,  or  potatoes.  I  beg 
leave  to  transcribe  the  experiment  upon  which 
\it  fythdn  his  ojplim6n« 

"  In  January,  1766, 1  drew  from  the  herd 
'isn  hog^  is  ckfind  ita  !3tM  as  .pofiible,  and 
weighed  thtai  attveia  fitefets. 

s.  p. 

N*  1,  weighed  13    4 

2.  -: 12     6 

3.  13    O 

4.  12  II 

'«.  —  13     1 

**  Atiearer  equality  than  this«  in  matters  that 
tm  neither  be  added  to  nor  -diminished,  «an 
^scarcely  be  expected. 

'♦  N^  1.  was  fatted  with  white  pease,  that 
weighed,  sixty-six  pounds  per  busdiel,  the 
price  80s.-pcr  quarter. 

«  N*  2.  with  pollard, ihat  'weighed  twenty? 
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da                       I  • 

''^^'  ,,x-.vheat,  that  weighed 

^'"''  . .  .nishel.  the  price  2s.  3d. 


t!;v 
fi 


.iied  potatoes,  that  weighed 
-  (Xrr  bushel^  the  price  2s.  per 

..ji  boiled  carrots^  that  weighed 
.  wunds  per  bushel,  the  price 
.'ushel. 


•'.uj 


^ht  it  best  to  fix  on  a  given  sum, 

wi  ro  fat  each  hog.    The  people  I  con- 

..  ^cre  of  opinion,  that  eight  bushels  of 

.,    vdse  were  necefsary  to  fat  one  such 

^  \cil.     This  I  accordingly  fixed  on  as  my 

/.  iton.    The  account  of  the  expense  there- 

V  >lood  thus : 


1 .  Ptase,  1 6  bushels j    -    -     - 

2.  Pollard,  80  bushels,     ... 

3.  Buckwheat,  27  bushels,  -    - 

4.  Potatoes,  28  bushels,   -  2  16 
Labour  and  Coals,  -    -        4 


£. 

s. 

d. 

3 

0 

0 

3 

0 

0 

3 

0 

9 

5.  Carrots, +9  bushels,  2     13     2 
Labour  and  Coals,         6  1 0 


3     0    0 


3    0    0 
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"  Each  lot  was  weighed  as  soon  as  the  food 
Was  done.     The  result  was  as  follows : 

S.    P. 
N®   1.  weighed  27     6         ' 

2.    ^    27     9 

3-    29-  13- 

4.  '     ■'       25     7 

5.  ^ SI     O 

«*  It  is  evident  ftom  this  experiment,  that 
carrots  boiled  are  superior  to  any  other  food. 
I  did  not  expect  that  potatoes  would  be  so 
much  inferior ;  but  I  have  found  from  divers 
other  trials  since>  that  it  is  requisite  to  mix  the 
meal  of  somekind^of  corn  with  them,  ,jPol- 
lard  in  this  trial,  as  in  the  last^  is  -superior:  to 
pease/'  ... 

From  this  experiment  of  Mr.  Young,  ihf^ 
boiled  carrots  appear  in  a  favourable  light.  1 
was  therefore  induced  to  follow  his  advice,  and 
accordingly  bought  in  twelve  hogs  as  foHovvs  j 

S.    P. 

N^    1.    15      2 

2.    16     0 

3. 14   12 

'  4.    ^  13   13 


Carried  over  59   13 
t'vlu?7ie  /.  K 
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S.  P. 

Brought  aver  59  1  i 

N^  5.   12  6 

6. 17  2 

7.  —    14  10 

8.   IS  3 

9. 1ft  10 

10.  —    17  0 

11.    12  10 

12. 13  6 


177     4 


.  On  the  26th  of  October^  1769,  I  put  them 
up  to  feed  upon  boiled  carrots,  which  thej  ett 
with  seeming  pleasure.  On  the  28th  of  De>* 
cember  I  weighed  them  again,  being  fat,  and 
found  that  they  had  gained,  in  the  nine  weckSt 
just  33  St.  10  lb.  During  this  period  they  con- 
sumed 574  bushels  of  carrots,  at  4st.  per 
bushel. 

These  574  bushels,  if  estimated  at'j  /.     s.  d. 

1  s.  1  d.  per  bushel,  would  have  >34  13  jq 
cost                                            ) 

Attendance,  fire,  &c.  for  nine  weeks,  3  12  O 

>C-  38     5  10 
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A  farmer  presuming  upon  Mr.  Young's  ex- 
periment, and  purchasing  carrots  at  1  s.  1  d. 
per  bushel,  would  just  give  38  I.  5  s.  10  d.  for 
33  St.  10  lb.  of  live  flesh. 

Thus  far  I  have  related  my  experiment,  and 
50  far  it  accompanies  Mr.  Young's.  The  dif- 
ference in  the  result  is  amazing.  Mr.  Young 
gets  17  St.  13  lb.  of  live  flesh  for  31.  I  pay 
38  lb.  5  s.  10  d.  for  33  st.  10  lb.  which  is  up- 
wards of  23  s.  per  stone. 

It  will  be  unnecefsary  to  make  many  reflec- 
tions upon  the  result  of  this  interesting  experi- 
ment I  shall  only  observe,  that  every  thing 
relative  to  it  was  conducted  with  that  care  and 
attention  which  trials  of  this  important  nature 
require.  Towards  the  latter  end  of  fattening, 
I  found  it  necefsary  to  bestow  upon  the  hogs 
as  much  bean  meal  as  cost  me  6 1.  without 
which  the  bacon  would  not  have  been  market- 
able. 

Willing  to  carry  my  trial  as  far  as  it  could 
be  prosecuted,  I  killed  the  hogs.  When  dried, 
they  weighed,  without  the  cheeks,  104  st. 
which  sold  in  the  London  market  for  40  s.  a 
hundred.     The  cheeks  were  valued  at  half  a 

K2 
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crown  a  piece.  In  the  course  of  drying,  rfie 
bacon  lost  upwards  of  70  st  which  great  con- 
sumption was,  in  some  degree^  made  up  by  the 
excellence  of  its  quality. 

/.  s.  d,      L    s.    d. 

Wme  cost  of  12  hogs,  Ic  2  9  0"^ 

Bean  meal,  6  0  0 

Fire  andattendance  fori  ^  12  O 


nine  weeks. 


} 


Value  of  the  bacon  and  cheeks,       27     10  O 


Lofe/^.4.     itO 

From  the  above  experiment  it  is-  plain,  that 
we  fhould  not  depend  upon  carrots  alone  for 
fattening  of  hogs.  A  judicious  mixture  of 
food  conftitutes  the  mbft  rational  and  profitable 
method.  Mr.  Young  makes  his  carrots  worth 
13d.  a  bufliel  in  fattening.  I  lose  upwards  of 
41.  befides  574  buflicls  of  carrots,  which  t 
could  have  sold  for  281.  It  may  be  proper  to 
obferve,  that  my  hogs,  being  much  larger  than 
Mr.  Young's^  eat  a  proportionable  quantity  of 
carrots  before  they  we^e  fat.  This  difference 
ia  size  may  probably  account,  in  some  degree^ 
for  the  different  results  of  our  experiments. 
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ESSAY  XIIT. 

On  the  Study  of  Nature. 

X  HE  study  of  nature  is  one  of  the  most  plea- 
sing amusements  that  can  engage  the  mind  of 
man.  The  entertainoient  that  it  gives,  is  as 
inQnlte  as  the  variety  of  the  subjects  of  which 
it  is  composed.  When  we  consider  the  his- 
tory of  nature  as  interwoven  with  religion,  our 
breast  is  iipmediately  opened,  and  the  divine 
jgoodnefs  sinks  down  into  the  heart  with  energy 
and  conviction.  Ake^side  beautifully  expref- 
ses  himself  when  he  says. 


•The  men 


Whom  nature's  works  can  charm,  with  God  himself 
flold  converse ;  grow  familiar,  day  by  day, 
With  his  conceptions^  act  upon  his  plan, 
And  form  to  his,  the  relish  of  their  souls, 

I 

Wherever  we  cast  our  eyes,  a  field  of  cop- 
templation  opens  to  .our  view.  The  animal, 
vegetable,  and  mineral  worlds  teem  with  mat- 
ter for  the  exercise  of  our  minds. 

Mtm,  in  a  state  of  nature,  is  obliged  to  his 

K3 
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industry  for  meat  and  clothing.  He  is  bom 
naked  and  defencelefs.  Early  he  leaves  the 
fostering  hands  of  his  parents,  and  goes  into 
the  wide  world,  where  his  understanding  must 
supply  the  wants  of  nature.  Being  a  social 
animal,  he  herds  with  his  fellow^creatures. 
Societies  are  formed  for  mutual  protection. 
Providence  having  bestowed  upon  man,  from 
the  beginning,  all  manner  of  power  over  the 
beasts  of  the  field,  the  fowls  of  the  air,  and  the 
6shes  of  the  sea,  he  executes  his  power,  ^an4 
subjects  them  to  his  will.  The  vegetable  crea<r 
tion  lies  open  to  his  view.  Minerals,  thoii^ 
hid  in  the  bowels  of  the  earth,  yield  to  his  in* 
dustry.  For  him  fill  things  seem  to  have  been 
made.  Every  thing  ultimately  resolves  itself 
into  the  ease,  comfort,  and  satisfaction  of  man. 
Whether  we  consider  them  as  supplying  his 
natural  wants,  or  contributing  to  his  artificial 
desires,  the  argument  is  still  the  same  ;  He  is 
lord  of  all,  and  enjoys  the  whole. 

Over  some  animals  he  is  forced  to  exercise 
command.  Others  follow  him,  and  cannot 
exist  without  his  protection.  Sheep  that  sup- 
ply him  with  food  and  clothing,  stand  most 
in  need  of  his  afsistance.  They  lodge,  as  it 
were,  in  his  bosom — and  are  never  found  in 
countries  untrod  by  man. 
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The  face  of  the  globe  is  covered  with  a  last- 
ing verdure  for  the  use  of  animals  that  are 
friendly  to  man.  In  every  country,  and  in 
every  place,  the  bountiful  earth  brings  forth 
its  fruits  in  due  season,  and  rewards  the  ia- 
dustrious  care  of  the  husbandman.  Corn  is 
spontaneous  in  no  climate,  but  the  industry  of 
man  can  raise  it  in  all. 

The  just  contemplation  of  the  works  of  Pro- 
vidence is  the  humble  adoration  of  a  Christian. 
He  views,  with  gratitude,  the  good  things  that 
God  has  made^  and  enjoys  them  cheerfully. 
Let  the  melancholy  Recluse  shrink  into  his 
wretched  habitation,  and,  with  himself,  bury 
die  gloomy  horrors  of  his  mind.  God  delights 
in  the  cheerful  contemplation  of  his  works. 
The  Saviour  of  the  world  bids  us  consider  the 
Ulies  of  the  field  how  they  grow  ;  they  toil  noty 
neither  do  they  spin  ;  and  yet  Solomon  in  all  his 
glory  was  not  arrayed  tike  one  of  these. 

The  regular  return  of  seasons,  and  the  inva- 
riable order  that  vegetables  observe  in  budding, 
leafing,  and  flowering,  bespeak  almighty  wis- 
dom and  almighty  power.  A  mind  harmoni- 
zed to  such  divine  contemplations,  sees  at  all 
times,  and  feels  with  warmth,  the  goodnefs  of 
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industry  for  meat  and  clothing.    He 
naked  and  defcncelefs.     Early  he  K' 
fostering  hands  of  his  parents,  and 
the  wide  world,  where  his  uadersta- 
supply  the  wants  of  nature.     Be' 
animal,  he  herds  with  his  fell 
Societies  are  formed  for  mut' 
Providence  having  bestowed  > 
the  beginning,  all  manner  o 
beasts  of  the  field,  the  fowl 
fishes  of  the  sea,  he  exe^ 
subjects  them  to  his  will, 
tion  lies  open  to  his  vit  Mlsctw 

hid  in  the  bowels  of  ti  :  i- ''i^beiii 

dustry.    ForhimiJl  *  '"^^  ufr,jtiwt 

made.    Evcfy  thine  ,  m  the  motliiilh 

into  the  ease,  comfi  ^^  cpuntiyofw^  Ui  cbt 

Whether  we  consi-  -  ^-^gencc.  ^t  wbjrt  tla|e 
Datural  wants,  or-  "^  ^^  "*  wfold^Hf 
desires,  the  Big^^^  ^  «*  ^!*^"*  «^*f«* 

lord  of  aU,  aitfic  *««i^^«««  *««  ^^  ^**'? 

^  jn^  fcnops  unexpected  be- 
Over  soiiT'       iMtoKi  of  thif  :kkid  made  in 


»•  •  •  *  u  • 


exist' 


lit  tibe  divine  afsistance. 
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^  lays  the  founda- 

^nte,  and  of 

The  ig- 

:i  par- 
ther  the 
.  c  the  seed  ; 
v'ns  that  what 
.,  the  reaper  reaps 
economist  should 
fix  upon  certain  signs 
.  the  proper  time  for  sow- 
s  open  tfe'^irbuds  and  expand 
lom  whence  we  conclude  that 
iches,  and  experience  supports  us 
inclusion ;  but  no  body  has  as  yet 
to  sh6w  us  what  trees  Providence 
..tended  should  be  our  kalendar,  so  that 
might  know  on  what  day  the  countryman 
•'Ught  to  sow  his  grain.  No  one  can  deny  but 
that  the  same  power  which  brings  forth  the 
leaves  of  trees,  will  also  make  the  grain  vege- 
tate; nor  can  any  one  afsert  that  a  premature 
sowing  will  always,  and  in  every  place,  acce* 
lerate  a  ripe  harvest.  Perhaps,  therefore,  wc* 
cannot  promise  ourselves  a  happy  succefs  by 
any  means  so  likely,  as  by  taking  our  rule  for 


I  ■•■* 
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the  Creator  to  the  created.    He  considers  th 
works  of  nature  as  the  silent,  but  exprelS' 
language  of  the  Dlcty  ;    and  while  he  see 
only  to  admire,  is  wrapt  in  gratitude  and' 
i-otion. 


ESSAY    XIV. 

On  the  Time  of  Seating. 

IVIr.  Harold  Barck,  in  his  ingeni 
tation  upon  the  foliation  of  trees,  p 
the  AmaEn.  j\:96.  Vol.  III.  infot 
the  illustrious  Linnaeus  had,  inJ 
nest  manner,  exhorted  his  cpuo* 
serve,  with  all  care  and  diligence 
each  tree  expands  its  buds  a 
leaves ;   imagining,  and  not 
that  his  country  would,  somi 
reap  some  new  and  perhaps 
nefit  from  observations  of  tl 
different  places. 

As  one  of  the  apparent 
vises  the  prudent  husbant* 
the  greatest  care,  the  proi 
T)crausc  this,  with  the  d 


'*!$ 


6 
-  6 
'     6 

-  -     7 

-  -    7 
-    -    -    7 

-     -     -    9 

-  -    -    -     10 

-  •    -    -     10 

-  -  -  -  11 
-----  12 
-    -    -    -     -     13 

------     IS 

14 

16 

16 

17 

18 

18 

-     19 

'^ -     -     21 

7„ 21 

ack  Poplar.  ----..    21 
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53  Beech     -----      April  121 

•34  Acasia  Robmia     -     -    ••     - .  ^  21 

35  Ash      -     -      -      -     .     r     .  -^  52 

36  Carolina  Poplar     -     -     -    -     -  22 

In  different  years,  and  in  different  soils  an4 
expositions,  these  trees  and  shrubs  vary  .as  to 
tli^eir  leafing  3  but  they  are  invariable  as  to  Aeir 
succefsion,  being  bound  down  tp  it  by  nature 
herself.  A  farmer,  therefore^  who  woulfl  use 
this  sublime  id^a  gf  Linnaeus,  should  diligently 
mark  the  time  of  budding,  leafing  andflower- 
ii\g  of  .different  pljmts.  He  should  al^.put 
dpwn  the  days  on  which  his  respective  grains 
were  sown  -,  and,  by  comparing  t'h^se  "two 
tables  for  a  number  of  years,  he  will  be  enabled 
to  form  an  exact  kalendar  for  his  sprjjig  com. 
An  attention  to  the  discolouring  and  falling  of 
the  leaves  of  plants,  will  afsist  him  in  sowing 
his  winter  grain,  and  teach  him  how  to  gneft 
at  the  approach  of  winter.  Towards  the  end 
of  September,  which  is  the  best  season  for  sow- 
ing wheat,  he  will  find 

'llic  leaves  of  the  plane  tree,  tawney  ; 

of  the  oak,  yellowish  green  ; 

► of  the  hafsel,  yellow  ; 

of  the  sycamore,  dirty  brown  ; 


—  of  the  maple,  pale  yellow; 
6 
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The  leaves  of  the  ash,  fine  lemon  j 

— —  of  the  elm,  orange  > 
.         ■      of  the  hawthorn^  tawney  yellow  > 

of  the  cherry,  red  ; 

■  of  the  hornbeam,  bright  yellow. 

•    •  * 

I 

There  i^.  a  certain  kind  of  genial  warmtir 
which  the  -earth  should  enjoy  at  the  time  the 
seed  is  sown*- 

Vere  lument  teitae  e(  genitalia  Seittina  pfoscunt.    Virg. 

Id  the  animal  world  we  observe  this  in  the 
most  convincing  manner.  In  brutes  the  symp-^ 
tpms  of  that  period  are  plsunly  marked.  The 
budding,  leafing,  and  flowering  of  plants,  seem 
to  indicate  the  same  happy  temperature  of  the 
earth. 

Appearances  of  this  sublime  nature  may  be 
compared  to  the  writing  upon  the  wall,  which 

*In  the  North  of  England,  when  the  elarth  turns  up 
with  a  mellow  and  crumbly  appearance,  and  smoaks,  the 
farmers  say  the  earth  is  brimming.  This  state  is  but  di' 
short  duration,  and  shows  the  exact  time  when  the  seed 
•faould  be  s6wii.  Thi» appearance  wilT ever  coincide  with 
the  budding,  leafing,  flowering,  &c.  of  some  plauts  that 
grow  in  the  field.  The  husbandman  should  therefore,  irt 
that  lime,  make  his  observations,  in  order  to  form  hi > 
kaleodar  ol'  Flora. 
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was  seen  bv  manv,  but  understood  br  finr. 
They  seem  to  constitute  a  kind  of  bannonious 
intercourse  between  God  and  man.  They  are 
Ac  silent  language  of  the  Deity. 

The  ingenious  and  indefatigable  Mr.  Young 
has  endeavoured  to  ascertain  the  time  of  sow- 
11^  by  another  method.  His  experiments  are 
accurately  conducted,  and  his  corxlusions  from 
diem  fairly  drawn ;  but  it  were  to  be  wished 
tliat  he  had  interwoven  the  idea  of  Linnaeus 
with  his  own  experiments ;  we  should  then 
have  had  an  unerring  rule  to  go  by.  The  tenn 
peiature  of  the  season,  with  respect  to  heat 
and  cold,  drought  and  wet,  differs  in  every 
year.  Experiments  made  this  year  cannot  de* 
termine,  with  certainty,  for  the  next.  They 
may  afsist,  but  cannot  be  conclusive.  The 
bints  of  Linnaeus  constitute  an  universal  rule 
for  the  whole  world,  because  trees,  shrubs, 
and  herbs,  bud,  leaf,  flower,  and  shed  their 
leaves.  In  every  country,  according  to  the  dif- 
ference of  seasons. 

In  order  to  induce  some  careful  observer  to 
prosecute  this  useful  inquiry,  I  shall  select 
some  of.  Mr.  Young's  experiments,  as  an  ex- 
cellent pattern  to  go  by ;  and  I  flatter  myself 
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that  the  observations  in  the  former  part  of  this 
eisay,  will  be  sufficient  to  direct  him  in  com- 
bining the  experiments  of  the  field,  with  the 
sublime  ideas  of  the  philosopher. — ^The  expe- 
riments I  refer  to  are  recorded  in  the  first  vo- 
lume of  Experimental  Agriculture,  under  the 
article  Wheat. 

"  Experiment  V.  p.  293, 

**  In  17&5,  I  marked  several  drills,  each  a 
perch  long,  in  a  piece  of  fallow.  The  soil  a 
loose  woodcock  loam  on  the  surface,  and 
under  that  a  clay.  Sowed  each  with  an  ounce 
ef  wheat,  at  the  fdlowing  times : 

N^.  1.         August        18 

2.  ^—        31 

3.  September     10 

4.  17 

5.  ■        24 
Ploughed  again. 

6.  October  1 

7. 13 

8.  20 

Another  ploughing. 

9.  31 

10.  November        9 

11.  —         16 
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Another  ploughing. 
Ij.       \ovcmbcr       23 

13.  December        S 

14.  *  13 

•*  The  drills  in  all  the  experiments  were  two 
feet  asunder,  'fhev  %\  ere  all  band4iocd  al  Horn 
sainc  time. 

The  Produce. 
N*.  1.    '  6i  oiuices 

2.    6i 

3.   6i 

4. c;x 

5.  •  6i 

6.  '        6r 

7.    5i 

8.    3i 

9.  — —    5 
10.    —    5 

11.  &: 

J  2. —    4J 

13.    Si 

14.  "       3 

**  This  experiment,  though  not  decisive  in 
every  point>  is  very  important  in  the  result  of 
late  mowing.  October  is,  in  Suffolk,  supposed 
to  be  tlie  best  time  for  whcat-sccd  sowing : 
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but  this  shows  that  September  is  at  least 
equal,  if  Hot  superior:  and,  what  would 
astonish  orte  half  of  the  formers  in  the  country, 
is»  that  the  latter  part  of  ^August*  is  as  good  as 
either;  birt  -  after  ^  October  the  product  de- 
creases ;  and  in  December  it  comes  to  a  trifle. 
This  eflfect  is  particular^  ^s  the  latter  sown 
com  had  the  advantage^of  three  ploughings 
more  than  the  early. 


"  Experiment  VI.  p.  294. 

"  In  1765,  nlark^d  ^bmef  perches  of  fallow 
in  the  same  field,"  and[  sowed  them  each  with 
one  ounce  of  seed,  at  the  following  times  ; 


N<^  I. 


August 


3.  September 

Ploughed  again 

4.  September 

5.         


6. 


2!i 

31 
3 


16 
21 
28 


Another  Ploughing. 

7.  October  7 

8.         16 

9.         26 
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Another  ploughing. 
N^  10.     November        4 

11.        ]4 

12-         »  20 

13.  — 28 

Another  Ploughing. 

14.  December       6 

15.        12 

16.        18 


"  Hoeing,  cleaning,  &c 

.  performed  on  the 

same  days. 

• 

• 

THE   PRODUCE. 

N"  1. 

produced 

si  ounces. 

2.  ■ 

*               #        4    . 

r 

• 

'51 

3. 

I         .  I  .      • 

^i 

4. 

^    • 

6i 

5. 

6i 

6. 

6 

7. 

6i 

8. 

6 

9. 

• 

5i 

10. 

6} 

11. 

5 

12. 

41 

IS. 

9 

5 

14. 

*i 

15. 

4t 

16. 

4i 
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"  This  experiment,  like  the  last,  appears 
to  me  to  have  an  important  result  So  early 
as  August,  seems  to  be  '^somewhat  improper 
for  sowing  :  from  the  beginning  of  September 
to  the  middle  of  Octqber,  the  mpst  advantage- 
ous season :  November  :.-badai  but  December 
worse ;  and  this  degradation,.notwithstanding 
the  progrefsion  of  ploughing,  which  is  a  ma- 
terial point,  and  by  no  means  to  be  over- 
looked. 

*^  Experiment  VIL  p.  295. 

"In  1765,  marked  some  perches  of  fallow 
in  a  field  consisting  o?  a  light  gravelly  loam, 
and  so^ed  them  each  with  one  ounce  of  seed, 
at  the  following  seasons : 

N®  1.  August  .23 
2.  September  .  3 
3. 10 

• 

Fresh  Ploughed. 

4.  September     -21 

5.       •     -28 

6.  October         4 

7. 11 

8.       -^— -       18 

L2 
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Another  plougfaing. 

Jjf^   9.       October       25 
10«     Novemiber       2 

11. 9 

Another  ploughing. 

12.  November      16 
18.      23 

14.  ■    •     •■ —      80 

Another  ploughing. 

15.  December       7 

16.      1» 

17.  .      3i 


THB  PRODUCE. 

N«  l; 

produced 

44  ounces^ 

2. 

5t 

3. 

7 

4. 

7i 

5. 

7i 

6. 

7i 

7. 

7S 

8. 

7i 

9. 

61 

10. 

61    . 

Jl. 

6* 

12. 

6 

18. 

5i 
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N^  14.  produced         5  ounces. 

15.  4i 

16.  4 

17.  i 

^^  We  find  in  this  table,  that  the  prin- 
cipal produce  is  from  N*  3  to  8,  that  is,  from 
the  10th  of  September  to  the  18th  of  October; 
before  and  after  which  time  we  do  not  find  any 
dale  with  so  considerable  a  one.     The  simi- 

* 

larity  of  the  produce  of  the  dates,  within  that 
period,  gives  much  reason  to  suppose  an 
equality  from  the  beginning  to  the  end  of  it  — 
Number  of  ploughings  are  apparently  of  no 
effect  in  making  up  for  too  late  a  sowing : 
but  whether  that  is  really  the  case,  cannot  be 
absolutely  known,  as  the  product  might  other- 
wise have  been  lefs. 

"  EXPEEIMENT  VIII.  p.  296. 

f^  In  1765,  marked  some  perches  in  the 
same  field,  on  a  clover  lay  that  had  been 
mown  once^  and  part  twice  j  the  ploughings 
did  not  vary  in  this  experiment.  They  were 
sown  in  the  following  seasons : 

N''  1.  August  17 

2.         26 

L3 
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N^  3.  September  3 

4.         10 

5.          21 

6.          28 

7.  October  1 1 

8.         18 

9.         25 

10.  November  2 

11.         9 

12.         16 

13.         23 

14.         30 

15.  December  7 

16.         13 

17.         26 

"  Those  numbers  that  were  sown  before 
the  second  crop  of  clover  had  come  to  a  pro- 
per height  for  hay,  were  mown  young,  and 
the  produce  carried  off.  The  hoeing  and 
weeding  were  performed  the  same  days  to 
all. 

THE   PRODUCE. 

N®  1.  produced  Si  ounces. 
2.  3i 

S.  5 

4.  7 
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N**  5.  produtd   8t  ounces. 

6.  :7i 

7.  7 

8.  :,:  ;'        7  .'•':  • 


9. 

7 

10. 

6{ 

11. 

..     6{ 

12. 

..  .      6i 

IS.     . 

5* 

14. 

H 

15. 

*i 

16. 

5 

17. 

4i 

"  This  experiment,  upon  the  whole,  con- 
firms the  result  of  the  preceding ;  which  is  of 
the  more  consequence,  as  it  is  a  total  variation, 
being  a  clover-land  crop,  and  all  the  rest 
fallow  ones.  But  the  trifling  product  of  the 
first  numbers  sown  early,  shows  that  very  early 
sowing  is  vastly  worse  on  clover  than  on 
fallow  land  ;  which  I  suppose,  is  owing  to  the 
roots  of  the  clover  not  wly  being  short  of  their 
proper  size  and  growth,  but  also  in  an  im- 
proper state  for  forwarding  the  growth  of  the 
wheats  perhaps  so  full  of  juices  as  to  mould 
the  seed. 

L4 


168  CSOftCICAJk  ESSAYS. 

ExPERlMEliT  IX.  p. 

"  In  1766,  I  marked  several  perches  of 
fallow  land,  in  the  field  of  experiment  V.  and 
sowed  them  each  with  one  ounce  of  seed  as 
before,  at  the  following  seasons  : 

N^  1.  July  SO 

2.  August  4 

3.  ■  11 

4.  18 

A  fresh  ploughing. 

5.  August         23 

6.  September        1 

7.  ■  8;  heavy  rain. 
Another  ploughing, 

8.  September       15 

9.  ■■  22 
10.           29 

Another  Ploughing, 
1 1  •        October  7 

12.  —        13 

13.         20 

14.  —         27 
Another  ploughing. 

15.  November       3 

16.  ■  IS;  heavy  rain 

fell  the  8th 

17.  17 

18.  24 


Another  pkmgMng. 

20.  1  i"iL"^"  « 

21.  r 15 

22.  -^^-.^^^        22 

2s.        .■  • m 

24.  January-       29  ^  the  sever 
%  of  the  weather  prevented  sowing  sooner^ 

25.  February  '      7 

Another  ploughing. 

26.  February        14 

27. 21 

28.  r        28 

29.  March  7 

30.  ■■■  H 

Another  ploughing. 

3 1 .  March        28 

32.  April  § 

33.  13 

34.  I  23 

Another  ploughing. 

35.  April  28 

"  I  should  here  remark,  that  the  plough- 
ings  were  never  performed  whqn  the  ground 
was  in  an  improper  state  for  the  operation  for 
a  wheat  sowing ;   respecting  wet,  I  mean. 
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The  hoeing  and  weeding  were  performed  on 
the  same  days  to  all^  except  the  spring  sow- 
ings, which  varied  once. 


THE  PRODUCE. 

N*'  1  produced 

3  ounces. 

a  v 

3i 

8 

31 

4 

5 

5 

H 

6 

74 

7 

8 

8 

7i 

9 

8 

10 

7i 

11 

7i 

12 

6i 

13 

7 

14 

6i 

15 

6t 

16 

61 

17 

6i 

18 

6 

19 

5;- 

20 

4J 

21 

5 

22 

4i 

23 

4 
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•  ■ 

N°  24  produced  Si  ounces. 


25 

H 

26 

3 

27 

8^ 

28 

3 

29 

3 

SO 

s* 

31 

3l 

S2 

3i 

S3 

S 

34 

2x 

35 


"  The  result  of  this  trial,  I  apprehend,  is 
very  important :  the  seasons,  from  first  to  last, 
are  so  extremely  various,  that  the  effect  might 
easily  be  supposed  to  carry  conclusions  of  con- 
sequence. The  end  of  July,  and  the  first 
fortnight  in  August,  are  evidently  very  impro- 
per seasons  -,  the  last  fortnight  better.  From 
the  1st  of  September  to  the  20th  of  October, 
the  prime  season  of  the  whole  experiment : 
from  the  27th  of  October  to  the  24th  of  No- 
vember, the  produce  is  not  greatly  inferior. 
The  December  sowings  are  much  lower. 
Those  of  January,  and  all  after,  very  low ;  not 
much  difference  between  them.  Now,  it  must 
he  considered,  that  there  are  eight  ploughings 
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between  the  first  and  the  last  sown,  and  yet 
the  produce  of  each  is  the  same  ;  and  it  is  ob-* 
servable,  that  there  appears  much  reason  to 
think,  that  the  ploughings  have  little,  if  any 
effect.  The  season  appears  to  be  the  cause 
alone  of  variation :  a  point  of  great  conse- 
quence for  every  farmer  thoroughly  to  attend 
to.  Early  sowing  (earlier  than  is  common) 
js  evidently  advantageous  ;  which  should  like- 
wise be  remarked,  as  a  ploughing,  or  perhaps 
two,  may  be  sa^d  with  profit — an  object  of 
much  consequence  to  every  husbandman. 

*^  Experiment  X.  p.  300. 

♦'  In  1766,  marked  35  perches,  as  in  the 
preceding  trials,  and  sowed  them  in  the  same 

days.  The  ploughings  were  all  repeated  at  thq 
same  time  ;  but  a  variation  made  in  all,  of  ma« 
nuring  the  land  with  rotten  dung,  at  the  rate 
of  about  twelve  loads  per  acre  ;  which  was  oi? 
all  ploughed  in  by  the  earth  preceding  the 
sowing. 

THE  PRODUCE. 

N®  1  produced  3  ounces. 
2  3 

3  s; 


i: 
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N®  4  produce^  6  Ounces 


5 

5t- 

6 

6 

i 

7i 

8 

8 

9 

a 

10 

H 

il 

m 

13 

.-7i 

13 

:«i 

14 

7 

15 

7J. 

16 

T 

• 

17 

6* 

It 

64 

Id 

H 

20 

ii 

21 

5i 

1            • 

22 

5i 

23 

5i 

24 

5 

25 

4{ 

26 

4} 

27 

4 

28 

8i 

29 

3 

SO 

3 

81 

Si 

I 


.J 
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■ 

N^  32  produced  3  ounces. 

33  3 

34  2i 

35  2 

**  The  general  result  of  this  experiment 
seems  to  confirm  the  preceding  one ;  only  it 
is  observable,  that  the  manuring  renders  later 
autumnal  sowing  more  beneficial  than  in  the 
unmanured :  and  it  is,  I  think,  consistent  with 
reason  that  this  should  be  the  case.  The  veiy 
early  and  very  late  sowings  seem  to  be  the 

■ 

worse  for  the  dung. 

Experiment  XI.  p.  301. 

"  In  1766,  marked  35  perches  of  fallow  in 
the  field  of  experiment  VII.  and  sowed  them 
as  before,  on  the  same  dates,  and  with  the 
same  ploughings  as  the  two  last  inserted  trials. 


THE  PRODUCE. 

NO  1 

produced  3i  ounces. 

2 

3i 

S 

Si 

4 

,6i 

5 

5} 

6 

6i 

OBORGICAL  B88AT8.  ITS 


N^T 

produced  7  ounces. . 

8 

n 

9 

6| 

10 

7i 

11 

7i 

12 

7i 

13 

7* 

14 

7| 

15 

6f 

16 

7 

17 

7 

18 

7 

19 

6i 

20 

6i 

21 

H 

22 

6 

25 

H 

24 

5t 

25 

5t 

26 

5 

27 

5i 

28 

5 

29 

5 

30 

41 

51 

3i 

S2 

54 

33 

35 

34 

3t 

35 

S 

ltd  6£0t6tCAt    ft&SATS. 

» 

''  This  experiment  is  a  confirmation  of  most 
bf  the  preceding.  From  September  8th  to 
November  24th,  is  the  chief  produce  ;  which 
agrees  much  with  the  result  of  former  trials. 
Very  late  sowings,  notwithstanding  the  in- 
crease  of  plougbings,  are  pef  nicious  ;  and  very 
early  ones  the  same.  There  cannot  be  a 
greater  proof  of  the  importance  of  sowing  at 
the  proper  season,  than  its  more  than  balanc- 
ing all  the  advantages  of  extra-tillage. 

Experiment  XII.  p.  S02. 

"  In  1766,  marked  85  perches,  and  sowed 
them  as  before,  on  a  clover  lay,  in  the  field  of 
experiment  VII.  The  dates  the  same  as  in 
the  preceding  trials. 


TBfc 

PRODUCEv 

J"  1 

produced  2f 

2 

3i 

3 

St 

4 

4 

5 

51 

6 

5} 

7 

8 

8 

8^ 

9 

7i 
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N**  10,  produced  7i  ounces* 
11  7 

13         \  7J         

■  •  ■    ■ 

•  •  •  ■ 

18  .7 

.14  .   7.  .  . 

15  .         7.  . 


16 

6| 

17 

.  .  7 

18 

.  7 

19 

61    / 

20 

6* 

21 

6 

22 

6i 

23 

5i 

24, 

5 

25 

1       I 

4j 

26 

• 

5 

27 

4i 

29 

4i 

29 

4f 

30 

5i  , 

31 

f 

3t 

32 

3 

33  ,  , 

• 

5     .*. 

34  .  2|  ' 

35  24 

I 

.   **  From  September  8th  to  llecember  22d, 
Volume  L  M 


is  the  sea^Oti  of  the  greart:e6t  produce :  it  lasts 
longer  in  this  trial  than  in  former  ones,  which 
must  certainly  be  attributed,  in  part,  to  the 
soil  being  a  gravel.  The  other  dates  are  good 
or  bad,  in  proportion  to  their  being  near  or 
hr  removed  frohi  that  period. 

*'  GENBEAL  OBSERVATIONS. 

*'  I  must  observe  upon  this  series  of  experi- 
ments, that  aH  were  kepit  quite  clean  of 
weeds ;  which  management  occasioned  a 
variation  of  expense,  according  to  the  variety 
of  seasons. 

•^  The  early-sown  com  required  a  thorouglf 
weeding  before  winter ;  in  respect  of  tillage 
after  sowing,  this  was  all  thie  difference  in  the 
expense,  (ploughings  excepted,)  between  sow* 
ing  in  July  or  August,  afid  September  or 
October.  Tl!6  common  Allrmers'  principal 
objection  to  early  sowing  Was  this  point  of 
weeds :  "  If,*'  said  they,  "  we  were  to  sow 
**  so  early,  our  crops  would  be  overrun  with 
**  weeds,  and  destroyed  by  them.*'  But  this 
would  have  been  no  objectidtt  to  the  practice^ 
had  it  otherwise  proved  beneficial :  for,  upon 
a  supposition  that  the  fallow  could  not  be 
frted  to  t/botk  ftbth  tdied^,  ytt  the  crcyndiniti 


^  the  most  exact  ^tleansing.     I  have  often 
had  broad-cast  crops  thoroughly  cleaned  from 
all  sorts  of  weeds  by  hand-work  5  and,  by  an 
cariier  growth  of  them,  such  a  Work.might  be 
perfomied  so  much  the  easier  t  and,  if  such 
a  q^em  was  not  approv^d»  that  of  hand- 
hoeing,  with  small  three  or  four  inch  hoes, 
would  effectually  answer  every  objection.-4- 
Upon  the  whole,  I  may  afeeft  from  experiende, 
that  in  'broad-cast  sowing  the  addttional  clean'' 
lag  from  weeds,  arising  from  early  sowing, 
vnll  hot,  upon  an  average  of  several  years, 
amount  to  above  5s.  per  acre^  supposing  the 
£dlow  to  have  been  managed  as  it  ought  in 
cMimon  husbandry;  viz.  the  tillage  to  begin 
in  the  autumn,   or  before :    but,  as  to   the 
CKecrab^  method  of  not  beginning  to  plough 
till  after  tarley-sowing,  I  certainly  rteed  not 
addthat,  with  such  a  conduct,  a  very  early- 
»wn  drop  must  stand  a  chance  of  being  ab- 
solutely  destroyed.      And   I   should   fmthfer 
observe,  that  these  remarks  are  proportionably 
tpphcable  to  that  season  which  these  experi- 
ments .  :show  to  be  the  most  beneficial,  viz. 
•S^ember,  and  theiirst  fortnight  in  October; 
which  is,  upon  the  whole,  a  full  month  earlier 
than  the  SuflTolk  farmers  venture  their  seed  in 
-tile  ground  ;  consequently,  taxfy  objections  to 

M2 


180  GEORGICAL    ESSAYS. 

that  season,    of   this   nature^    are    void   o£ 
foundation. 

^*  As  to  the  dates  of  the  time  of  sowing*  it, 
upon  the  whole,  appears  decisively,  that  the 
month  of  September  is  the  most  advantageous ; 
and  next,  with  a  slight  inferiority,  the  first 
fortnight  of  October :  succeeding  months  to 
April  are  all  bad ;  the  more  remote  the  worse ; 
and  that  notwithstanding  all  advantages  of 
extra  ])1oughings.  This  result  is  peculiarly 
important  for  giving  much  tillage  to  land ;  for  a 
certain  decrcase'of  product  proves  it  evidently 
a  pernicious  practice,  and  such  as  never  could 
obtain,  without  the  afsistance  of  false  idras. 

'^  The  common  idea  of  this  neighbouiliood 
is,  that  a  fortnight  after  old  Michaelmas  is  die 
prince  wheat-sced  season ;  but  these  expeii- 
mcnts«  I  apprehend*  clearly  prove  the  oqb- 
trarv. 

a 

"  I  f^ever  perceived  any  diflference  betipetn 
the  c\Ml\  »>wn  at  difierrnt  seasons,  in 
of   di$lcmpcT$«  or  being  beaten  down.^ 
Si>  tar  the  ing^mious  Mr.  Young. 


lAX>ku^  oilier  tbe  memoirs  of  the 
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Society  of  Berne  for  thc.ycar'  176f,  I  was  most 
agreeably  entertsune4  witb  M,  de  Saufsure*s. 
account  of  the  time  pf  sowing  wheat.  His 
experiments,  and  reasoning  upon  them  do 
honour  to  the  most  consumipate  philosopher. 
The  length  of  time  employed  in  this  interest-* 
log  part  of  rural  economy,  gives  weight  and 
aoidity  to  his  arguments,  I.  thinly  I  cannot 
fiiush  this  efsay  in  a  more  useful  manner,  than 
by  transcribing  the  sentiments  of  t|iis  most  in- 
genious foreigner.  TTie  reader  is  desired  to 
carry  in  his  mind^  as  he  goes  alcmg,  a  just  idea 
of  cUstinction  between  this  kingdom  gnjd  the 
country  of  Swifserland,  where  the  experiments 
ifcfe  niade^ 

"  On  the  8th  of  August,  1740,"  says  M.  de 
Saufsure,  to  whom  we  owe  these  experiments, 
**  I  sowed  a  coupe*  of  wheat  in  the  middle  of 
afield,  which  required  three coupes^  to  sow  the 
whole  of  it,  being  of  opinion  that  this  might 
be  a  more  favourable  season  for  sowing  that 
grain,  than  the  time  which  is  usually  chosen 
for  it.  This  opinion  was  founded  on  my 
having  often  heard  say,  that  those  crops  were 


*The  coupe  is  a  Swifs  measure,  ^early  equal  to  two  of  our 
Mkels. 

MS 


It2  at(i%ClCJLV  MSATS. 

the  best  which  had  taken  good  root  before  tfbe 
winter;  and  this,  t  thought,  must  be  moot 
effectually  brought  about  by  sowing  earlT-^-*-* 
The  rest  of  this  field  was  sown  in  the  latter 
end  of  September,  the  usual  time  of  sowingm 
this  country,  that  I  might  rthe  mcHie  esaaif 
cenlpare  the  two  methods.  Every  part  of  tiio 
field  had  receiydd'  the  same  maniire  and  tikm 
s^me  tilth,  add  wa&  sown  with  the  same  piffi 
eel  of  wheat; 

^  The  peasants,  who  were  witnefsei  of  what 
f  £d,  dcfclared,  that  if  the  wheat  did  not  re* 
maitt  a  month  in  the  growid  without  sprouts 
ing,  it  certainly  would  not  yield  any  erop^— • 
The  succefs  exceeded  my  hopes,  and  proved 
contrary  to  their  prognoistic.     .    . 

*'  The  wheat  sown  in  the  month  of  August 
was,  at  harvest,  taller,  thicker,  and  cleaner  than 
the  corn  iq  the  rest  of  the  field.  In  general 
there  was  a  great  deal  of  smutty  wheat  that 
year.  The  sides  of  my  small  field  were  much 
infected  therewith,  but  there  was  not  one 
smutty  ear  in  the  middle  of  it.  Here  is  a  veiy 
efsential  advantage  of  earl^  sowing,  which 
this  experiment  promises, 

'^  The  deannefs  of  the  sheaves  of  the  finh 


wwn  iQ^at  ioduc^  jqae  tq  tjbre^b  them  sepa- 
sutdy»  aixd  they  yieKJefl  a^  good  deal  more 

com  than  those  wh^q^i  ca^  off  the  rest  of  the 

*  I  fepQijbed  tl^e  f ^perimept  tJ^e  next  year. 
Q|i  the  same  day^  the  <^tl^  of  August,  I  $ow^4 
tWQ  coupes  and  a  half  af  wheat  upon  narrow 
^dges,  an^  in  ^  small  ^i^ld  where  ^  land  l9y 
jQatter,  and  of  which  the  soU  was  not  all  of 
ffqaal  goodnels.  The  evenjt  was  the  san;^  as 
J^fcxe.  The  crop^  y^l4^<^.  ^hty-^ve  i^eave^ 
.ffeyen  feet  in  circumierence  at  the  l^^nding  of 
Jbe  sheaf.  Twenty  such  sheaves  give  .usually 
from  four  to  five  coupes  of  cpxn,  more  or  lefs^ 
according  to  the  goodnefs  of  the  soil  and 
season.  The  sheaves  of  this  experiment 
yielded,  in  general,  about  a  quarter  of  a  coupe 
each.  One  place,  of  about  twenty  square 
toises  of  eight  feet,  yielded  six  sheaves;  a  very 
great  crop.  These  six  sheaves  had  indeed 
k(s  grain  in  them  than  the  others.  The  co^ 
was  laid,  and  these  sheaves  yielded  but  an 
eighth  part  of  a  coupe  each,  which  was,  how- 
ever, an  increase  of  ten  for  one.  The  com 
was  not  laid  in  any  other  part  of  the  field,  the 
strength  of  the  stalks  keeping  it  upright. 

M4 
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f ^  From  this  time  I  continued  to  sow  evM^i 
year  a  little  earlier  and  a  little  more,  and 
always  with  the  same  succefs.  In  the  yeftf 
1744. 1  sowed  a  field  all  of  the  same  kind  and 
soil,  and  ploughed  into  high  ridges,  each 
ahemate  ridge  j  one -In  Adgust  arid  the  btlier 
in  September.  Thfe  crops  were  very  differefiEtt^ 
The  com  sown  in  August  was  taller  ai^ 
thicker  than  the  othcri  They  were  eacA 
reaped  apart^  that  I  might  the  better  compsM 
their  increase.  Twerity  sheaves  of  that  soVft 
in  August  yielded  four  coupes  and  three  quat^ 
ters.  The  same  tiumber  of  sheaves  of  thfe 
other  yielded  but  three  and  three  quarters,  as 
is  usual  elsewhere  in  the  country. 


**  I  now  looked  upon  this  time  of  sowing 
suflSciently  confirmed  by  experience,  ^nd  have 
continued  the  practice  constantly,  beginning 
to  sow  in  the  first  week  in  August,  and  end- 
ing it  as  soon  as  pofsible.  I  compare  my 
com  of  every  year  with  what  is  sown  later, 
and  constantly  find*  the  comparison  is  in 
favour  of  my  method. 

<^  In  1751, 1  found  a  remarkable  difference 
between  my  crop  and  those  of  my  neighboucs. 
There  was  a  great  fall  of  snow  that  winter^ 


wd  the  tha^  was  followed  i^  fh!qii«ftt 'aad 
alternate  frosts  and  thaws,  idly  niSei^hbobr^ 
reaped  only  a  few  sheaves  of  Corni  which 
grew  where  the  grourid'  wis'  sheltered  by 
bedgesr,  and  the  snow  lay  lon^t ;  whilst  on 
the  whole  of  my  sowing,-  I  reaped  fifteen 
sheaves  for  every  coupe  that  was  sown,  and 
they  yielded  me  three  coupes  of.  good  wheat, 
ITiis  was  indeed  ^  «mall  crop  when  considered 
by  itself;  but  it  was  considerable  when  com- 
pared with  the  neighbouring .  no-cr6ps,  or 
nearly  sq.  'pie  superiority  of  my  crop  was 
owing,  not.  only  to  my  early  sowing,  but, 
I  believe,  also  to  my  lapds  bein^  laid  in  high 
pdges  5  the  fujicaws  carry  off  the  melted  snow 
before  the  returns  of  the  frost. 

"  My  neighbours  began  now  to  be  sensible 
of  the  advantage  of  my  practice,  and  I  had  the 
pleasure  of  seeing  many  of  them  begin  to  sow 
on  the  first  of  September,  some  even  in  the 
month  of  August.  By  degrees,  their  reason 
got  the  better  of  their  prejudices. 

**  I  make  r^o  scruple  now  to  declare,  after 
an  experience  of  twenty-three  years,  that  the 
best  time  for  sowing  wheat  in  this  country 
(Swifserjand)  is  the  beginning,  or  at  farthest 
the  middle  of  August.    I  sow  my  heavy  and 


I8fi  GJIO^OICAJ.   J^SSATSU 

917  light  Iao4s  ^  the  same  tjme,  without  any 
distinction.  In  the  field  on  which  I  fiist 
began  this  practice,  there  is  some  light  land* 
and  some  of  it  even  mixed  with  gravel ;  yet 
there,  as  in  every  other  soil,  the  early  sowi]](g 
has  constantly  succeeded. 

*'  It  is  a  common  opinion,  that  if  wheat  goes 
into  stalks  before  the  winter,  it  perishes. 
This  is  a  maxim  which  pafses  from  mouth  to 
mouth,  and  is  established  by  tradition,  widi- 
out  ever  making  the  experiniept;  for  that 
would  at  once  give  it  the  lie.  I  can  declare, 
that  my  wheats  sown  in  a  good  soil,  constantly 
rises  into  stems,  which  have  sdmt^tinies  several 
knots,  before  the  winter.  They  begin  even 
to  tiller ;  for  I  counted  seven  or  eight  stalks 
on  one  plant  in  the  month  of  October.  The 
wheat  which  I  sowed  on  the  8th  of  August, 
1741,  was  as  much  grown  in  the  month  of 
November,  as  it  usually  is  in  the  latter  end  of 
April;  yet  it  preserved  its  verdure  and 
strength  all  the  winter,  which  was  not  milder 
than  common.  There  were  some  plants  of  17c 
which  had  gone  into  ear,  and  perished  in  the 
winter :  yet  they  rofe  again  in  the  spring,  t^ 
roots  having  remained  entire. 

^  Some  people  are  frightened  at  the  yeUow 
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ooloiir  nrhicb  die  cariy-somi  wheat  is  sometiaiei9 
of  at  the  end  of  the  autumn.  It  has  frequentlf 
happened  to  mine,  but  was  not  attended  with 
aoy  ill  consequences.  The  cause  of  it  seems 
to  be  the  sam^  with  that  which  makes  the 
leaves  fall  from  trees.  The  juices  which  had 
h&lierto  risen  in  great  plenty,  stop  in  the  win- 
firr.  The  same  happens  to  grafs  which  withers^ 
but  the  roots  suffer  not ;  on  the  contrary,  per* 
baps  they  increase  the  more.  The  wheat 
iowii  later  is  lefs  subject  to  this  accident,  be- 
cause its  blade  rec^re  lefe  juices^  to  support 

•'  I  sow  my  wheat  even  in  the  greatest 
drought,  which  being  fi'equent  here  in  the 
month  of  August,  would  prevent  my  sowing 
was  I  to  delay  it  on  that  account.  My  wheat, 
I  think,  makes  a  considerable  progrefs  during 
the  dry  season  ;  and  though  that  progrefs  be 
not  apparent,  it  is,  perhaps,  not  the  lefs  real. 
There  is  at  all  times  in  well-ploughed  grounds 
a  moisture,  if  not  sufficient  to  make  the  grain 
spring,  at  feast  enough  to  swell  and  prepare  it. 
I  have  never  found  ^ny  inconvenience  arise 
from  it,  and  have  thought  that  my  crops, 
which  came  from  corn  that  had  lain  a  fort- 
lught  or  ^lee  weeks  in  the  earth,  were  better 
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tlmi  when  a  wet  season  had  brought  them  Qp 
sooner. 

•  "  The  grain  which  has  undergone  this  pre* 
paration,  springs  up  on  the  first  rain ;  whereas 
they  who  delay  sowing  till  the  rain  comes^' 
must  also  wait  till  the  earth  is  again  a  little 
dried.  This  rain  sometimes  continues  too 
long,  and  may  prevent  the  wheat's  being 
sown  till  winter,  as  happened  this  year  to  our 
neighbours  in  Savoy.  They  intended  sowing 
their  wheat  in  October*  It  was  not  drought 
that  caused  this  delay.  It  was  indolence  in 
some,  and  proceeded  in  others  from  their 
having  too  great  a  quantity  of  land  to  plough 
in  proportion  to  their  cattle.  However  it  was, 
a  month  or  five  weeks*  rain  prevented  their 
sowing  till  November,  and  their  com  now,  in 
May,  at  the  time  of  my  writing  this,  looks 
very  poorly. 

"  By  beginning  to  sow  eariy,  I  am  never 
in  danger  of  having  my  seed-time  thrown  back 
in  this  manner.  It  may  perhaps  be  said,  that  a 
continued  drought  mayprevent  mycom'srising 
before  the  winter.  The  year  1746  showed 
me  that  I  had  nothing  to  fear  from  this  incon- 
venience.   The  summer  of  that  year  was  very 
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h(A  aird  dry.  I  sowed  my  wheat  in  the  ba- 
ginning  of  August^  in  a  very  hot  season,  a^d 
in  a  strong  soil,  with  a  gentle  declivity  to  the 
30Uth ;  slnd  as  I  sow  under  furrow,  the  grain 
was  lodged  pretty  deep*  The  dry  weather 
<:<H2tinued  through  the  autumn,  and  the  few 
showek^  that  fell,  did  not  penetrate  deep 
Enough  to  reach  the  grain.  The  winter  was 
cold  and  dry  till  February.  During  all  this 
time  there  was  not  a  blade  of  my  com  to  be 
seen,  except  from  a  few  grains  which  had 
fidlen  in  the  furrows.  At  length  the  rain  fell 
plentifully  in  February,  and  the  com  came  up 
dearly  as  thick  as  if  it  had  risen  in  due  time* 
The  stalks  became  large,  and  the  ears  looked 
well,  but  did  not  contain  much  grain,  the  time 
for  its  vegetation  being  too  short. 

**  In  the  beginning  of  this  practice,  I  was 

afraid  that  crops  so  superior  to  others  miglit 

too  much  impoverish  the  land,  which  had  not 

received   any  additional  help,    and   thereby 

make  it  afterwards  yield  poorer  crops.     Full 

of  these  thoughts,  after  having  reaped  more 

plentiful  crops  from  those  parts  of  my  field 

K  which  were  sown  in  August  1744,  than  from 

.  the  rest,  I  sowed  the  whole  field  the  next 

.  year  at  the  satne  time,  and  was  impatient  to 
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see  the  event.     I  saw,  with  surprise,  lib*  the 
same  ridges  bad  a  shadow  of  superiority  over 
the  others.     Whether  this  proceeded  frMalihe 
plants  drawing  a  greater  quantity  tff  nourislH 
inent  from  the  air  before  the  late  sowing  Mi 
risen,  and  continued  so  to  do  by  their  hatgts 
surface ;  or  whether  the  parts  sown,  being  dft 
weeks  lefs  time  in  fallow,  had  lost  so  nradl 
lefs  by  evaporation,  I  will  not  deterarind*-* 
A  similar  observation  is  laid  before  QS^by  dfe 
Sieur  Grauque,  of  the  mountain  of  DiefiRd-^ 
Recommending  a  certain  mixture  of  gran  ibr 
spring  sowing,  he  says  that  it  is  necefonry  to 
get  as  great  crops  as  pofsible,  because,  Ae 
greater  the  crop  the  land  bears,  the  left  it  i$ 
altered  or  impoverished  by  it ;  and  on  the  coti- 
trary,  the  lefs  the  crop  is,  the  poorer  the  Umi 
becomes. 

"  We  know  that  wheat  sown  late  in 
November  will  bring  a  crop,  and  that  move 
plentiful  than  what  is  sown  in  March :  yet  die 
progrefs  which  the  former  makes  more  than  the 
latter,  can  be  only  in  the  roots;  for  the  blades 
will  soon  be  nearly  the  sdme  in  both.  This  is 
likewise  the  case  in  the  several  garden*plalilB» 
where  the  seed  sown  early  gives  a  better 
crbp  than  that  of  the  same  kind  which  is  sMm 


Mt.  Tr^sl  also  ttansplstited  iii  stiturmf, 
tmte  better  llkin  those  planted  in  the  spring; 
ifaough  to  appearance,  the  juices  remdn  m- 
ietite  duririgihat  interval. 

*  On  t^ei^e  principles  it  will  be  an  easy 
flfldler  to  aqcouht  for  &e  advantages  which 
the  wheat  sown  in  August  has  over  that  sown 
later.  The  greater  quantity  of  nourishment 
^rbicb  it  collects^  renders  the  straw  Wronger 
and  bigger,  lind  yveVis  hurger  and  better-filled 
&tfar.  The  graih  itself  is  also  larger*  This 
tlfave  ibund  to  be  invariably  the  case  in  ail 
Ae  ccMnparisons  I  have  made. 

**  The  strength  of  the  straw  is  of  great  ad- 
vantage in  being  able  to  withstand  storms, 
which  would  otherwise  lay  it.  The  most  fer- 
tile parts  of  my  land  give  sometimes  forty  or 
forty-four  sheaves  for  one  coupe  sown.  The 
com  of  this  country,  which  is  so  thick  as  to 
yield  that  number  of  sheaves,  is  constantly 
laid  by  the  first  storm  in  June :  mine  stands 
till  harvest,  though  sometimes  bent  in  the 
middle,  so  that  the  ears  hang  down ;  but  this 
does  not  in  the  least  diminish  the  crop. — 
When  the  corn  is  exceedingly  thick,  as  that  in 
174>i,  it  will  be  laid*     That  has  happened 
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but  seldom.  In  order  to  prevent  this  incoo« 
venience,  our  farmers  take  quite  the  contraiy 
method.  They  sow  later,  and  say,  that  hj 
this  means  the  com  grows  thinner,  the  straw 
is  shorter,  and  the  ears  lighter.  But  surely  it 
•is  much  wiser  to  make  sure  of  a  crop  by 
rendering  it  more  fruitful^  than,  by  lefseninj;  it^ 
to  prevent  the  danger. 

■ 

*^  I  may  ascribe  to  the  same  piiactice,  li^ 
advantage  I  have  enjoyed  of  having  no  smutty 
or  otherwise  diseased  ears  in  my  fields  evor 
since  I  began  to  sow  early;  or  ^t  least  but 
very  few,  when  my  neighbours  have  suffered 
thereby  very  much/' 
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ESSAY  XV. 

0n  A  Wint^  cdled  by  the  Tartars  &nmifi. 

In  an  age  like  the  present,  when  few  things 
b  nature  seem  to  have  eluded  the  researches 
of  philosophy,  when  the  communications  of 
feahiing  ate  as  well  established  as  those  of 
commetce,  it  may  appear  somewhat  surprising^ 
ftat  one  of  the  most  important  productions  of 
milk  should  still  remain,  in  a  great  measure, 
Unknown  to  the  most  enlightened  parts  of 
Europe. 

The  production  I  mean  is  the  vinous  liquor 
tvhich  is  procured  by  fermentation  from  mares 
xnilk.  And  it  was  scarcely  to  be  expected, 
that,  after  it  had  escaped  the  observation  of 
Jnen  the  most  skilled  in  chemistry,  it  should 
l>e  taught  us  by  a  horde  of  Tartars,  whose 
rank  in  society  is  not  above  that  of  barbarians. 

Even  in  Rufsia  itself,  it  was  with  difficulty 
I  could  learn  the  particulars  of  the  prepara- 
tion; and  though  it  has  been  used,  for  some 
^ges,  by  several  tribes  of  people  who  belong 
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to  that  empire^  yet,  in  the  year  ITjJl,  wnen 
I  first  began  to  think  of  employing  rt  in 
medicine,  it  was  as  little  known  in  what  maf 
be  called  Ru/sia  proper y  as  it  is  now  in  Great 
Britain.  If  the  academicians  of  St.  Peters- 
burgh  gave  some  accounts  of  it,  these  accounli 
have  never  excited  the  attention  of  Ac  phy- 
sicians of  Rufsia. 

This  neglect  is  most  probably  to  be  ascribed, 
partly  to  the  obscure  relations  of  travellers^ 
and  partly  to  the  pride  of  system,  which  men 
of  learning  are  too  often  apt  to  indulge,  in 
rejecting  as  incredible  whatever  does  not  co- 
incide with  their  own  pre-conceived  opinions. 

On  consulting  the  authors  who  have  made 
mention  of  this  subject,  I  find,  that  they  give 
little  satisfactory  inforniation  concerning  it* 
Hicy  all  agree,  that  a  vinous  liquor,from  mares 
milk,  was  used  by  some  of  the  Tartar  nations, 
under  the  name  of  Koumifs ;  but  none  of 
I  hem  enter  into  a  detail  of  the  proccfs  by 
which  that  wine  was  prepared,  much  lefs 
docs  any  one  of  them  point  out  the  purposes, 
thither  in  economy  or.  medicine,  to  which  it 
may  bt*  applied. 

Marcus  Paulus  Vcnetus  gi^'cs  some  account 
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♦f  it  in  his  History  of  the  Eastern  nations*, 
which  was  pubHshed  as  long  ago  a*s  the 
thirteenth  century.  He  says  it  was  used  by 
the  Tartars  as  their  common  beverage,  but 
makes  no  mention  of  the  method  of  pre- 
paring it. 

Strahlenberg,  in  his  description  of  the  Rus- 
sian empire  f,  relates  some  circumstances  of 
the  preparation ;  but  his  method,  if  followed, 
could  not  be  attended  with  succefs ;  for  he 
mentions,  that  the  Kalmucks  take  off  the 
thick  substance,  which,  in  consequence   of 
souring,  rises  to  the  top   of  the  milk,  and 
employ  this  in   their   food,  while  they  use 
the   remaining    liquor    either    for   drink    or 
distillation.     Now,  this  is  not  only  contrary  to 
the  usage  of  that  people,  when  they  wish  to 
obtain  a  fermented  liquor  of  any  strength ; 
but  experience  proves,   that  no  perfect  fer- 
mentation can  be   produced,   unlefs   all  the 
parts  of  the  milk  be  left  united  in  their  natural 
proportion. 

Gmelin,  in  his  history  of  a  tour  which  he 


*  Dc  Regioti.  Oriental,  lib.  1 .  cap.  57. 

t  Dcschreibung  des  Kufsichcn  Beichs,  p.  319. 
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rrsiie  -iiroi:^  "nheria^.  gays  more  attention  to 
ik:  TiTTaT  :n^±cd  af  iisrilling  a  spirit  from 
"ijic  "Tuie  :r  mit.  rhan  to  the  termendng 
:i  ij  ^""rirh  fisi  wine  is  procured. 


r:-i  irvfTsC  wrrer  that  I  find  mentioning 
stt:^:*,  z5  t^  celebrated  profefsor  of  natural 
k.  5l  PsKTsburgh,  Dr.  Pallas  f.  His 
SkrccrrjC  s  as  circumstantial  as  could  well  be 
ixreiri-i  trc-ai  a  traveller,  whose  object  was 
TJLTJiI  >is;-?T  in  general ;  yet  the  principles 
zTT.  Trii:  I  ^*  ff  ncentation  depends,  as  well  as 
zn:  iTjiot  cc  itocdacdng  the  procefs,  are  not 
fnfrirj^rrrr  cspluacd  in  his  work. 


Yth^z  armsJis  bowerer  imperfect,  might 
:-ivf  if»d  liiiDfopherf,  lorg  before  this  time^ 
z:  I.  c'.jcoTerr  ci  the  true  method  of  ferment- 
::ii  zz.1^,  tac  net  the  writings  of  Newman  J^ 
an  tujxxzt  Gf-man  chemist,  contributed  to 
occei^e  then:.  He  w? - :  : .  /!:  i .. . r '^*ct!  upoit 
hr  oce  Locas,  a  l>>r..trican  monk,  who^ 
aicribeu  Its  ferHicntwtLn  to  the  fiour  of  millet 


*rr'  :-5'ist.  R«;«  ux^Tzh  tia-g.  proviotx.  dcs  Rufsisch, 

L«rtco,  t.  1.  p.  -^i^- 
;  NcTi  31JUI,  Chcm.  cNpcrimeataL  t.  I.  part  C.  p.  I?. 
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and  the  grains  of  barley,  which,  be  said,  the 
Tartars  added  to  it,  and  to  the  wine-cask  in 
which  the  operation  was  performed.  New- 
man, it  would  seem,  was  unwilling  to  admit 
of  the  fermentability  of  milk,  because  it  was 
contrary  to  the  ideas  he  had  entertained  of  an 
animal  liquor;  and,  therefore,  adopting  the 
opposite  opinion,  he  seems  glad  to  have  an 
authority,  however  weak,  to  support  it. 

Voltelen*,    too,   ^   chemist    of   Holland, 
affords  a  striking  example,  how  easily  ipen 
are  misled,  even  in  matters  of  science,  by  their 
own  prejudices.      He  had   no  doubt  of  the 
existence  of  a  fermentable  principle  in  milk, 
inasmuch  as  it  contained  a  certain  quantity  of 
a  saccharine  substance.     He  knew  also,  that 
the  whey  contained  the  sugar  in  solution ;  it 
was  on  it,  therefore,  that  he  instituted  his  ex- 
periments ;  he  added  even  more  sugar  to  the 
whey  than  the  natural  proportion  ;   but   no 
vinous  fermentation  could,  by  any  means,  be 
produced  in  it.     Nor  did  even  his  want  of 
succefs    undeceive    him.      He    never    once 
imagined,  that  the  butyraceous  and  caseous 


*  Observat.  de  lacte  humano  cum  asiniiio  et  ovillo  com- 
pJiralo,  p.  54. 
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parts  of  the  milk  were  no  lefs  necefsary  to  its 
fermentation  than  the  saccharine  and  serous. 

Even  Macquer,inhisChemicaI  Dictionary*, 
has  fallen  into  an  error  of  the  same  kind.-«« 
Speaking  of  whey,  he  says,  ^'  In  whey  is  con^ 
*'  tained  difsolyed,  a  considerable  quantity  of 
5^  extractive  substance,  of  the  nature  of  tbc 
''  saccharine  juices,  and  it  is  accordingly  sus« 
"  ceptible  of  the  spirituous  fermentation.— 
\^  The  Tartars  certainly  make  from  it  a 
^*  spirituous  drink,  or  kind  of  wine.'*  Frcnn 
this  it  appears  he  had  not  made  the  ex: 
periment. 

The  following  method  of  making  Kfmmifs^ 
is  that  which  I  adopted  in  my  own  practice 
with  succefs.  It  is  common  among  tb^ 
Baschkir  Tartars ^  who  inhabit  that  part  of  the 
government  of  Orenbourg  which  lies  between 
the  rivers  Kama  and  Volga.  It  was  commu- 
nicated to  me  by  a  Rufsian  nobleman,  in 
whose  case  I  was  consulted,  and  whp  was  the 
first  who  made  use  of  it  by  my  advice.  Hq 
went  into  that  country  on  purpose  to  drin]^ 
it  y  and,  as  he  resided  for  some  time  there,  he 
»■'  I  ■■....-        ■  I.  ■  -  I    > 

*  Macquer  Dictionary  of  Chemistry,  p.  432. 


could  not  be  mistaken  with  respect  to  the 
procefs. 

T^e  of  fresh  mares  milk,  of  one  day,  any 
quantity ;  add  to  it  a  sixth  part  jof  water,  and 
pour  the  mixture  into  a  wooden  vefsel ;  use 
then,  as  a  ferment,  an  eighth  part  of  the  sourest 
cow's  milk  that  can  be  got ;  but,  at  any  future 
preparation,  a  small  portion  of  old  Koumifs 
will  better  answer  the  purpose  of  souring ; 
cover  the  vefsel  with  a  thick  cloth,  and  set  it 
in  a  place  of  moderate  warmth ;  leave  it  at  rest 
twenty-four  hours,  at  the  end  of  which  time, 
the  milk  will  have  become  sour,  and  a  thick 
^bstance  will  be  gathered  on  the  top ;  then, 
with  a  stick,  made  at  the  lower  end  in  the 
manner  of  a  churnstaif,  beat  it,  till  the  thick 
substance    abovementioned  be   blended  in* 
timately  with  the   subjacent  fluid:    In  this 
situation,  leave  it  again  at  rest  for  twenty-four 
hours  more  j  after  which,  pour  it  into  a  higher 
and  narrower   vefsel,    resembling   a  churn, 
where  the  agitation  must  be  repeated,  as  be- 
fore, till  the   liquor  appear  to  be  perfectly 
homogeneous ;  and,  in  this  state,  it  is  called 
Koumifs;   of  which  the   taste  ought   to   be 
9  pleasapt  mixture  of  sweet  and  sour.    Agita- 

N4 
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tion  must  be  employed  every  time  tefore  it  b^ 
used. 

To  this  detail  of  the  procefs,  he  stbjoineds 
that  in  order  to  obtain  milk  in  sufficient 
quantity,  the  Tartars  have  a  custom  of  sepa<^ 
rating  the  foal  from  the  mare  during  the  dzf^ 
and  allowing  it  to  suck  during  the  nfght.— - 
And,  v^hen  the  milk  is  to  be  taken  from  tbe 
mare,  which  is  generally  about  five  tiAies 
a-day,  they  always  produce  the  foal,  onf  tfw 
supposition,  that  she  yields  her  milk  mo^ 
copiously  when  it  is  present. 

To  the  above  q[\ethod  of  making  Komnifii 
which  I  have  translated  as  literally  as  pofsifale 
from  the  original  Ruffian  manuscript  no#  iq 
my  pofsefsion,  I  will  add  some  particulars^^ 
taken  from  other  communications  with  which 
I  was  favoured  by  Tartars  themselves,  Fof 
though  I  think  no  addition  necef^ary  to  rendey 
it  either  more  simple  or  more  intelligible,  yet 
I  think  it  my  duty  to  withhold  nothhig  which 
may,  in  any  wise,  throw  light  on  so  efsentitl 
a  part  of  my  subject. 

According  to  the  account  of  a  Tartar  who 
lived  to  the  south-east  of  Oraibourg^  the  pro^ 
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porHort  of  milk  and  souring  ought  to  be  fh^ 
(Bame  as  above  ;  only,  to  prevent  changing  the 
vtfeet,  the  milk  may  be  put  at  once  into 
a  pretty  high  and  narrow  veftel;  and,  m 
order  to  accelerate  the  fermentatiofii  some 
^^l^ariri  milk  may  be  added  to  it,  and,  if 
Heoefsary,  ftiofe  souring. 

From  a  Tartar  whom  1  ttiet  with  at  the  fair 
of  Mdcdrieff  upon  the  Vdlgai,  and  from  whom 
I  purchased  one  of  the  leathern  bags  *  which 
are  Used  by  the  Kalmucks  for  the  preparation 


.    *  Thiibag  wns  made  of  a  horse's 
bide  undrcfsed,  and  by  having  beea 
smdked,  had  acquired  a  great  de- 
^ec  of  hsLrdncTs.     Its  shape  vcas 
conical,  like  the  figure  in  the  mar- 
gin^ but   was  at  the  same  time, 
somewhat  triangular,    from  being 
composed  of  three  different  pieces 
set  in  a  circular  base  of  the  same 
hide.     The  sutures,  which  were 
made  with  tendons,  were  secured 
bjr  a  covering  on  the  out&ide,  with  a  doubling  of  the  same 
skin,  very  closely  secured.      It  had  a  dirty  appearance, 
and  a  very  disagrcc;abie  smell.     On  being  asked  the  rea- 
son of  this,  he  snld,  ''  The  remuiiis  of  the  old  Kmmifs 
♦* were  lefl,  in  order  to  sujply  a  ferment  to  the  new 
«» milk.'*  6 
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and  carriage  of  their  Koumi/s,  I  learned,  that 
the  procefs  may  be  much  shortened  by  heat*" 
ing  the  milk  before  the  souring  be  added  to 
it,  and  as  soon  as  the  parts  begin  to  separate^ 
and  a  thick  substance  to  rise  to  the  top,  hj 
agitating  it  every  hour,  or  oftener.  In  diis 
way,  he  made  some  in  my  presence  in  thcj 
space  of  twelve  hours.  I  learned  also,  that 
it  was  common, .  among  some  Tartars,  to  pre- 
pare it  in  one  day  during  summer,  and  that 
with  only  two  or  three  agitations  j  but  that 
in  winter,  when,  from  a  deficiency  of  marei 
milk,  they  are  obliged  to  add  a  great  propor* 
tion  of  that  pf  cows,  more  agitation  and  more 
time  are  necefsary.  And  though  it  is  com^ 
monly  used  within  a  few  days  after  the  prepa- 
ration, yet,  when  well  secured  in  close  vefsels^ 
and  kept  in  a  cold  place,  that  it  may  be  pre- 
served for  three  months,  or  even  more,  with* 
out  any  injury  to  its  qualities. 

He  said  farther,  that  the  acid  fermentation 
might  be  produced  by  sour  milk,  as  above, 
by  a  sour  paste  of  rye-flour,  by  the  rennet  of 
a  lamb's  stomach,  or,  what  is  more  common, 
by  a  pprtion  of  old  Koumi/sj  and  that,  in  some 
places,  they  saved  much  tirpe,  by  adding  the 
new  milk  to  a  quantity  of  that  already  fer- 
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^^ented,  on  being  mixed  with  which,  it  very 
^oon  undergoes  the  vinous  change  It  was 
According  to  the  first  procefs,  however,  that 
^1  the  Koumifs  which  I  have  Qpiplojred  in 
^inedicine  was  prepared. 

From  all  these  accounts,  it  appears,  that 
three  things  are  efsential  to  the  vioous  fer- 
mentation of  milk.  These  are  heatj  souring, 
and  agitation.  Heat  is  necefsary  to  every 
species  of  fermentation,  and  souring  is  perhaps 
oot  lefs  80^  though  not  in  so  sensible  a  degree 
as  in  the  present  case  ;  but  the  chief  art  of 
fennentii)g  milk  consists  in  agitation.  This 
last  circumstance  has  wholly  escaped  the  atf 
tention  of  chemists,  notwithstanding  it  appears 
to  be  consonant  to  the  operations  of  nature  in 
other  species  of  fermentation.  In  ferment- 
ing vegetable  juices  and  infusion^,  nature  has 
no  need  of  the  afsistance  of  art  j  the  intestine 
motion  which  accompanies  the  fermentation 
is  sufficient  to  produce  the  degree  of  agitation 
which  seems  necefsary  to  keep  the  parts  of 
the  fluid  in  mutual  contact,  or  to  fit  them  for 
mutual  action.  Milk,  on  the  contrary,  is  no 
sooner  soured  than  a  separation  of  its  parts 
takes  place  -,  the  cream  rises  to  the  top,  while 
the  cheese  either  falls  to  the  bottom,  or  is  su§- 
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pcndcd  in  the  whey.  Wlien  these  parts  avo 
brought,  however,  into  close  contact  with  one 
another,  by  agitation,  and  this  repeated  at 
proper  intervals,  a  vinous  liquor  is  produced } 
of  the  medical  virtues  of  which  I  shall  now 
treat. 

From  the  time  I  had  heard  of  Kaumifi, 
I  had  conceived  an  opinion  of  its  importance 
in  the  cure  of  certain  diseases.  I  judged,  that 
a  preparation  of  milk,  which  could  not  be 
curdled  by  the  juices  of  the  stomach,  while» 
at  the  same  time,  it  pofsefsed  all  its  nutritive 
qualities,  with  the  superaddition  of  a  feft 
mented  spirit,  might  be  of  efsential  service  in 
nil  those  disorders  where  the  body  is  dcfectire 
either  in  nourishment  or  strength. 

The  case  of  the  above  mentioned  nobleman^ 
who  communicated  to  me  the  first  procefs, 
gave  mc  an  opportunity  of  trying,  how  far  my 
conjectures  were  well  founded.  He  was  in 
that  state  which  seemed  to  me  strongly  to  in-> 
dicate  the  use  of  such  a  medicine  as  Koumi/s. 
I  ac  cordingly  advised  him  to  it. 

At  twenty-six  years  of  age,  he  laboured 
under  a  complication  of  chronic  complaints. 
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Aconfiniied  lues  venerea^  injudiciously  tfe&ted^ 
Iridi  three  aucceti^ive  salivations  by  nocrcury^ 
aided  to  bad  nsianageinent  of  himself  undef 
tiKse,  had  given  rise  to  his  disease^  His  body 
Was  fliuch  emaciated  $  his  face  was  of  a  livid 
yeUow  colour;  his  eyes  were  sunk^  and  round 
tiireye4ids  there  Was  a  dark  shade  i  he  felt 
It  severe  pain  in  his.  breast,  and  (hat  was 
accompanied  with  a  considerable  cough  and 
mucous  expectoration ;  his  appetite  and  di- 
{[estion  were  greatly  impaired  ;  he  had  fre- 
quent tremblings  and  faintings ;  he  began  to 
feci  iJie  symptoms  of  hectic  fever.  In  a  word, 
tris  whole  appearance  was  consumptive,  and 
1)e  was  so  weak  that  he  required  afsistance  to 
get  into  the  carriage  in  which  he  was  to  be 
conveyed  into  Tartary, 

After  drinking  Komnifs  six  weeks  only,  he 
^turned  perfectly  free  from  all  the  above 
^ptoms,  and  was  become  so  plump  and 
fcdi-coloured,  that,  at  first  sight,  it  was  with 
^fficulty  his  friends  could  recognise  him.  As 
"C  did  not  come  immediately  to  Nischne- 
^ocogorodf  where  I  then  was,  he  wrote  me 
^  letter,  the  substance  of  which,  as  far  as  it 
^^lated  to  this  subject,  I  shall  give  here. 

After  telling  me  the  sudden  and  remarkable 
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change  the  Koumifs  had  produced^  daring  th6 
first  few  days ;  that  he  ceased  to  be  disturbed 
in  his  sleep ;  that  his  nervous  and  dyspeptic 
symptoms  left  him ;  that  he  felt  as  if  his 
vcfsels  had  been  distended  with  a  fresh  cool- 
ing liquor  ;  that  he  became  cheerful ;  that  it 
served  him  both  for  food  and  drink  i  that 
though  he  used  it  to  the  quantity  of  a  gallon 
and  a  half,  and  sometimes  even  more,  in  the 
twenty-four  hours,  yet  he  always  drank  it  with 
pleasure,  and  without  intoxication;  that  his 
body,  during  its  use,  was  regularly  open  ;  but 
that  his  urine  was  so  much  increased,  that  he 
was  usually  excited  to  make  water  every 
hour:  He  proceeded  to  exprefs  himself  in  the 
following  strong  terms,  which  serves  to  show 
how  much  he  had  profited  by  it. 

"  I  am  disposed  to  consider  Koumifs,  (says 
"  he)  with  all  deference  to  you,  as  an  universtl 
"  medicine,  which  will  cure  every  disease,  if 
"  you  do  not  choose  to  except  fever ;  for  I  am 
"  persuaded,  that  the  most  skilful  physician, 
*'  with  all  the  drugs  of  the  shop,  could  not 
"  have  restored  me  to  the  health  I  now 
"  enjoy  ^' 

The  next  case  in  which  it  was  employed, 
though  not  so  desperate  as  the  former,  gave 
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sufficient  proofs  of  its  nutritive  and  strengthen- 
qualities,  A  lady,  who  had  been  witnefs  to 
its  uncommon  efficacy  in  the  nobleman's  case 
abovementioncd,  was  encouraged  to  try  it  in 
her  own.  It  was  not  convenient  for  her  to  go 
herself  to  Tartary,  and  therefore  she  had  it 
sent  to  her,  well  secured  in  casks,  during  the 
autumn. 

She  had  been  long  srubject  to  a  train  of 
nervous  disorders.  By  these,  she  was  much 
extenuated,  and  reduced  to  a  state  of  extreme 
weaknefs  and  irritability;  She  used  it  for 
about  a  month,  at  the  end  of  which  time,  the 
functions  of  her  nervous  system  were  restored, 
and,  with  health  and  vigour,  she  acquired 
a  plumpnefs  and  fresh  complexion. 

The  following  year,  I  resolved  to  try  it  at 
Nhchne-Novogorod  under  my  own  eye.  As 
mares  milk  could  not  be  obtaii^^d  in  sufficient 
quantity  in  town,  it  was  made  at  the  seat 
of  a  nobleman,  not  far  distant,  from  which  it 
Was  occasionally  transported.  The  season 
was  far  advanced,  however,  before  a  case  was 
presented,  in  which  its  efficacy  might  be  tried. 
At  last,  about  the  middle  of  August  1782, 
I  was  consulted  by  the  General  Governor's 
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nephew.  He  had  all  the  symptoms  of  iit* 
cipient  phthisis ;  pain  of  breabt^  dry  cough^ 
QCcasioQ^l  haemoptysis,  and  great  emaciation^ 
he  was  not,  however,  beconje  hectic.  His 
two  elder  brothers  had  died  of  true  pul-* 
mon^  consumptions.  He  had  taken  muc|i 
medicine^  in  a  different  part  of  the  coiuh 
try^  and  had  observed  a  very  strict  slnti^ 
phlogistic  regimen;  but  thout^h  milk  had  con« 
stituted  the  greatest  part  of  his  diet,  yet  t^re 
jvere  no  signs  of  recovery.  He  drank 
Koumifs  for  about  two  months  only,  and  that 
in  rather  an  imfavourable  season;  but  the 
consequence  was,  that  all  the  above  symptoms 
disappeared,  and  his  flesh  and  strength  re* 
turned ;  nor  was  there  any  reason  to  appre^ 
hend  a  relapse,  at  the  time  I  left  that  country* 

About  the  same  time  I  advised  its  use  to 
another  yonng  nobleman,  v^  ho  had  laboured 
under  an  abscefs  in  the  left  side,  about  tlie 
region  of  the  twelfth  rib.  As  ho  had  then 
resided  in  a  remote  part  of  the  country,  do 
attention  had  been  paid  to  it ;  on  the  contraiy^ 
by  improper  applications,  the  sides  of  the  ulcer 
were  become  haid.  He  had  lost  liis  flesh  and 
strengtl^ ;  he  had  ocxabiiuui  iaiiuings;  and 
there  wei:c  all  the  appearances  of  incipient 
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kectic.  By  the  use  of  Koumijs  for  about  six 
weeks,  proper  chirurgical  drefsings  being  at 
tte  same  time  applied,  his  health  was  per- 
fectly re-established. 

There  was  some  other  cases  in  which  I  em- 
ployed it  with  equal  succefs;  but  of  which,  as 
being  lefs  important,  I  omit  the  detail. 

All  those  who  drank  it  agreed  in  saying, 
that,  during  its  use,  they  had  little  appetite 
for  food;   that  they  drank  it  in  very  largo 
quantities,  not  only  without  disgust,  but  with 
pleasure ;  that  it  rendered  their  veins  turgid, 
without  producing  languor  ;  that,  on  the  con- 
trary, they  soon  acquired  from  it  an  uncommon 
degree  of  sprightlincfs  and  vivacity ;  that  even 
in  cases  of  some  excefs,  it  was  not  followed 
by  indigestion,  headach,  or  any  of  the  symp- 
toms which  usually  attend  the  abuse  of  other 
fermented  liquors.     To  this  may  be  added, 
that  the  Baschkir  Tartars,  who,  towards  the 
end  of  winter,  are  much  emaciated,  no  sooner 
return  in  summer  to  the  use  of  Koumijs^  than 
they  become  strong  and  fat  *. 

*  The  author  of  a  historical  description  of  all  the  na- 
tions which  compose  the  Rufsian  empire,  says,  speaking 
of  ATotfflf^,  "  Elle  est  fort  nourifsantc,  ct  peut  tenir  lieu 

Volume  /.  O 
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From  all  these  circumstances,  I  think  my- 
self entitled  to  infer,  that  this  wine  of  mares 
milk  may  be  applied  to  many  of  the  purposes 
of  medicine.  From  the  mild  acid  which  it 
contains,  may  it  not  be  considered  as  a  cooling 
antiseptic  ?  From  its  vinous  spirit,  may  it  not 
become  an  useful  stimulant,  cordial,  and  tonic  ? 
And,  from  its  oily  and  mucilaginous  parts; 
may  it  not  prove  a  valuable  article  of  nourish- 
ment? If  chronic  diseases,  as  is  generally 
allowed,  depend  on  a  debility  of  the  solids ; 
and  if  they  are  difficult  of  cure,  because  the 
organs,  which  ought  to  supply  the  body  with 
nourishment  and  strength,  do  not  only  them- 
selves partake  of  the  general  weaknefs,  but 
are  too  often,  by  the  indigestible  nature  of  the 
food  with  which  they  are  overcharged,  still 
more  debilitated ;  may  not  a  substance  of  easy 
digestion,  which  at  once  strengthens  the 
stomach  and  nourishes  the  body,  beco; 
a  powerful  remedy  in  all  such  cases  ? 

And   if  acute   diseases,  especially  of 


<<  de  tout  autre  aliment.  Les  Baschkirs  t'en  trouvent 
^  tr^s  bien,  efie  les  rend  bienportans  et  gais;  elle  leaf 
^donne  de  Tembonpoint,  et  de  bonnes  couleurt."— 
Descr'qi.  de  tmu.  Ui  Nat,  de  tEmfi,  Rufi.  /.  2./.  I  IS. 
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febrile  kind,  are  frequently  attended  with 
symptoms  of  weaknefs  and  putridity,  may  it 
not  be  found,  from  its  antiseptic  and  tonic 
powers^  to  be  an  useful  corrector  of  the  one, 
and  a  restorative  for  the  other  ? 

•  May  not  the  sudden  change  it  produced,  in 
tht first  case,  in  the  state  of  the  patient's  feel- 
ings, and  especially  of  his  sleep,  point  it  out 
as  of  use  in  all  cases  of  excefsive  irritability  ? 

May  not  the  effect  it  had  in  restoring  his 
stomach  to  its  functions,  recommend  it  in 
dyspepsia?  and  may  not  the  vigour  and 
plumpnefs  which  ensued  from  its  use,  indicate 
it  in  cases  even  of  confirmed  atrophy  ? 

Have  we  not  reason  to  believe,  that  it  may 

^  used  to  advantage  in  the  cure  of  nervous 

disorders   in   general,    from   the   manner   in 

'^hich  it  operated  in  the  second  case  ?  And  in 

^e  incipient,  perhaps  even  in  the  advanced 

^^ges  of  phthisis,  from  the  rapid  and  effectual 

change  it  occasioned  in  the  pulmonary  symp- 

^^ms  o(  the  thirxl  ? 

And  may  not  its  efficacy  in  the  fourth  case, 
^Courage  us  to  employ  it  in  all  cases  of  suppu- 

02 
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ration  or  ulcer,  in  which  the  bodv  is  thieatened 
with  hectic  fever  r 

^Vhether  all  these  questions  can  be  an- 
swered in  the  affirmative,  must  be  determined 
by  future  experience ;  and,  if  they  should^ 
perhaps  the  scarcity  of  mares  milk  in  this  coun- 
try would  greatly  circumscribe  its  utility. 

Hence  inquiries  will  naturally  be  made, 
whether  other  species  of  milk  admit  of  a 
similar  vinous  fermentation,  and  what  propor- 
tion of  spirit  they  contain.  As  these  have 
never  been  the  object,  however,  of  my  atten- 
tion, I  will  here  give  the  substance  of  what 
I  have  been  able  to  learn  from  others  respect- 
ing that  which  is  the  most  common,  the  milk 
of  cows. 

Dr.  Pallas*,  in  the  work  above  quoted^ 
says,  that  cows  milk  is  also  susceptible  of  the 
vinous  fermentation,  and  that  the  Tartars  pre- 
pare a  wine  from  it  in  winter,  when  mares  milk 
fails  them  ;  that  the  wine  prepared  from  cows 


*  Physicaliscb.  Rcifc  durch  vcrschied.  provintz,  dear 
Rulsisch.  Relchs,  t.  1.  p.  316.  et  517. 
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milk,  they  call  Airen  ;  but  that  they  always 
prefer  Koumifs  when  it  can  be  got,  as  it  is 
more  agreeable,  and  contains  a  greater  quan- 
tity of  spirit;  that  Koumifs  on  distillation 
yields  of  a  weak  spirit  one-third,  but  that 
Airtn  yields  only  two-ninth  parts  of  its  whole 
quantity ;  which  spirit  they  call  Arika. 

Thisaccount  is  confirmed  by  Oserctskowsky, 
a  Rufsian  *  who  accompanied  Lepechin,  and 
other  academicians,  in  their  travels  through 
Siberia  and  Tartary.  He  published  lately 
A  Difsertation  on  the  ardent  spirit  to  be  ob- 
tained from  cows  mi|k. 

From  his  experiments,  it  appears,  that  cows 

^ilk  may  be  fermented  with,  or  even  without, 

souring,  provided  suflicicnt  time  and  agitation 

be  employed  ;   that  no  spirit  could  be  pro- 

^^ced  from  any  one  of  its  constituent  parts 

^^ken  separately,  nor  from  any  two  of  them, 

^'^lefs   inasmuch   as  they  were   mixed   with 

sonie  part  of  the  third ;  that  the  milk,  with 

^"  its  parts  in  their  natural  proportion,  was 

-^^  most  productive  of  it;  that   the  closer  it 


Specim.   inaiig,   de  Splr.    Ardent,    ex   lact.   Bub. 
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wi.5  i*p*,  or,  'which  is  :be  s=k  iV^c?,  the 
nsoT^  cr.-r-cuIiiT  the  c\^  sa*  is   aiiowed  to 
esci^e  curing  ti-  fennertaboa,  tcare  being 
taken,  however,  that  wc  do  doc  eisdanger  the 
bunting  of  the   veGel,^   the  naore   spirit  is 
obtaiDtd.     He  also  iDtoriDS  us  that  it  had  a 
sourer  smell  before  than  alter  agitation  9  that 
the  quantity  of  spirit  was  iscreased,  by  allow- 
ing the  fermented  liquor  to  repose  ftx'  some 
time  before  distillation ;  that  from  six  pints  oC 
milk,  fermented  in  a  close  vessel,  and  thus  set 
to  repose,  he  obtained  three  ounces  of  ardent 
spirit,  of  which  one  was  consumed  in  burning]^ 
but  that  from  the  same  quantity  of  the  same 
milk,  fermented  in  an  open  vefselj  he  couki 
scarcely  obtain  one  ounce. 

These  particulars  of  the  fermentation  of 
mares  and  cows  milk  are  an  interesting  ad- 
dition to  the  facts  concerning  fermentation 
in  general ;  a  subject  so  very  obscure  and  iin<^ 
perfectly  understood,  that  I  shall  not  haaard 
any  remarks  on  it.  My  principal  intention  was^ 
to  point  out  to  physicians  what  appears  to  me 
a  powerful  means  which  may  be  employe4 
by  them  on  many  occasions  in  the  cure  of 
diseases. 
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ESSAY  XVL 

(kAc  Conaection  between  Botany  and  Agrkidture. 

IhE  justly  celebrated  Unnaeos,  in  his 
Amxnitates  Academical,  has  traced  out  the 
dependence  which  Agricultuije  has  upon 
Botany^  in  a  very  masterly  manner.  He 
wishes  the  farmer  to  revive  that  old  useful 
custom  of  observing  the  times  of  budding, 
leafing^  and  flowering  of  plants  and  trees, 
because  these  appeairances  seem  to  have  been 
designed  by  Providence  as  our  surest  guides 
m  conducting  rural  nlatters.  They  ascertain 
the  exact  times  for  sowing,  planting,  and 
reaping.  They  are  the  best  thermometers 
(if  I  may  be  allowed  the  exprefsion)  which 
we  can  use,  after  they  have  been  regulated 
and  confirmed  by  experience. 

If  we  look  into  the  annals  of  history  we 
may  remark,  that  many  nations  have  observed 
certain  periods  for  sowing,  planting,  and  reap- 
bg,  confirmed  by  the  appearance  of  leaves  on 

04 
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particular  trees,  or  the  migration  of  birds^ 
which  almost  invariably  corresponds  with  the 
leafing  of  those  trees. 

Tliere  seems  nothing  unreasonable  in  sup- 
posing the  vegetable  and  animal  world  an 
excellent  lefson  to  the  rational.  In  the  sacred 
history  we  are  told,  that  the  Stork  in  the 
heavens  hwxveth  her  appointed  times  s  and  the 
turtle^  and  the  crancy  (ind  the  swallowy  observe 
the  time  of  their  coming;  and  wc  are  reminded 
that  the  leafing  of  the  fig-tree  usually  deter* 
mines  the  approach  of  summer. 

It  is  curious  to  see  how  steadily  the  antients 
have  adhered  to  these  principles.  Theophrastus, 
that  parent  of  natural  knowledge!  has  left  us 
many  remarks  of  this  kind,  which  Hesiod  has 
much  improved.  But  no  one,  since  Hesiod's 
time,  considered  the  matter  in  its  propet 
light,  till  the  great  Linnaelis  started  forth  to 
be  nature's  more  refined  historian. 

Among  other  things,  Iles'od  says,  "That 
if  it  should  happen  to  rain  three  days  when 
the  cuckoo  sings,  then  late  sowing  will  be  as 
good  as  early  sowing.  That  when  snails  be- 
gin to  creep  out  of  their  holes,  and  climb  up 
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the  plants,  you  must  leave  off  digging  about 
the  vines,  and  take  to  pruning.  That  when 
the  ci;ane  is  heard,  the  time  of  ploughing 
comes  on." 

Dr.  Linncus  observes  that,  in  Sweden,  the 
5'  wood  anemone  blows  from  the  arrival  of  the 
swallow,  and  that  the  marfh  marigold  blows 
when  the  cuckoo  sings.     That  barley  is  sown 

when  the  birch  tree  leafs." 

»  < 

These  are  sufficient  proofs  to  convince  us, 
that  if  the  improvers  of  agriculture  considered 
botany  as  a  necefsary  illustration  of  it,  we 
should  be  likely  to  advance  our  discoveries 
still  higher  in  the  scale  of  perfection.  Indeed, 
to  do  justice  to  the  present  age,  our  improve- 
ments in  agriculture  seem  to  be  built  more 
firmly  upon  the  foundation  of  philosophy  and 
natural  knowledge;  a  mode  of  proceeding 
which  will  undoubtedly  be  productive  of  the 
most  pleasing  consequences.  For,  by  taking 
nature  as  a  guide,  tlie  farmer  may  adjust  his 
times  of  sowing  and  reaping  with  more  cer- 
tainty. He  may  frequently  insure  a  good 
crop,  by  keeping  his  seed  in  the  granary,  till 
nature  has  pointed  out  a  proper  time  for  sow- 
ing it. 
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In  Sweden,  the  study  of  Agricufcssr 
mTirh  In  fashion.  And  I  date  the  aera  of 
refined  improvements  from  the  time  that 
t\xu^  held  out  his  discoveries  to  pabEc 
fie  has  himself  made  observations  of 
k  inds  in  every  country  he  examined.  And  be 
f;ivr.9  us  a  list  of  a  great  number  of  diflnml 
prr'.on&  he  employed  to  communicate  to  lun 
thr  rrsult  of  similar  experience.  The  cxdj 
rx|>rrifncnt  of  this  kind  made  in  Elngland*  is 
by  the  ingenious  Mr.  Stillingfleet,  at  Stnttoo, 
lu  Norfolki  in  the  year  1755. 


rr  wc  would  derive  any  benefit  from 
knliMulars  of  Flora,  they  should  be  made  i 
rvcry  mntcrinl  variation  of  latitude^  and  should 
br  made  for  three  or  four  years  at  the  least  j 
that  the  forwardnefs  or  backwardnefs  of  some 
c  linnco  seasons  might  still  be  considered  as  ex- 
ceptions only  to  a  general  rule.  With  these 
hrl[)s,  I  can  scarcely  imagine  the  farmer  ig- 
iK)ratit  of  the  time  of  budding,  leafing,  flowei^ 
ing,  sowing,  and  neaping  of  any  individual 
plant  or  grafs  in  the  whole  extensive  field  ol 
nature. 

Some    general    knowledge   of  astronomy 
might  likcwile  be  of  use  in  farther  confirmisg 
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these  periods  for  sowing  and  planting.      It  is 

beyond  a  doubt*  that  the  ancient  husband* 

meti  esteemed  their   practice  not  complete 

without  it.      Virgil  begins  his  Gcorgics  with 

the  same  thought ; 

Quid  facial  laetas  segetes ;  quo  sldere  terrain 
Vertere,  Maecenas,  ulmisqae  adjungere  vites, 
Convenial :  ■ 
Hinc  canere  Incipiam.  ■ 


-Another  grand  use  of  botanical  knowledge 
to  the  farmer,  would  terminate  in  this  point : 
That  as  a  kalendar  of  Flora  would  acquaint 
«in  with  the  duration  and  existence  of  most 
plants ;  so  he  would  be  better  able,  in  general^ 
U>  suit  the  produce  to  the  nature  of  his  soiL 

» 
It  is  a  just  matter  of  wonder  in  this  im- 
proving age,  that  so  little  attention  should  be 
Paid   to  the  laying  down  our  meadow  and 
Pasture  grounds.     The  quantity  of  land  that 
i^  annually  laid  down  makes  an  attention  to 
this  branch  of  rural  economy  efsentially  ne- 
^efsary.     Every  farmer  knows  how  to  suit  hi^ 
^rain  to  the  quality  of  his  soil,  but  few  are  ac- 
Tjuainted  with  the  nature  and  disposition  of 
"the  grafses  that  cover  the  field.      The  surface 
C>f  the  earth  is  clothed  with  a  pleasing  and 
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necefsary  variety  of  grafses.  Some  delight  in 
a  moist  soil ;  others  prefer  a  dry  situation  ; 
and  yet  so  little  do  we  observe  this  order 
of  nature,  that  grafs-seeds  of  all  kinds^  good 
and  bad,  are  promiscuously  sovi^n  upon  the 
same  soil.  A  small  degree  of  reflection  will 
teach  us  that  vegetables,  as  well  as  animals^ 
have  a  choice  of  soil.  Therefore  to  stock  our 
warm  and  dry  lands  with  seeds  produced 
upon  wet  meadows,  is  no  lefs  absurd  than  if 
the  farmer  wa$  to  bring  down  his  sheep  into 
the  marshes,  and  send  his  bullocks  to  the 
hills. 

Of  late  there  has  been  much  encourage? 
ment  given  to  the  collecting  grafses  by  hand. 
It  is  here  that  the  botanist  becomes  useful  to 
the  farmer.  He  knows  from  his  kalendar  of 
of  Flora  what  plants  blow  together,  and  if  k 
a  mixture  is  required,  can  tell  what  species 
will  render  that  mixture  agreeable.  For  this 
useful  purpose  a  small  degree  of  botanical 
knowledge  is  required.  Nature  is  ever  con- 
stant and  uniform  with  herself.  She  points 
out  to  us  the  plants  peculiar  to  every  soil,  if 
we  could  be  prevailed  upon  to  trace  her  along 
the  walk  she  delights  to  tread. 
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It  is  not  an  unusual  thing  to  see  a  piece  of 
excellent  land  over-run  with  wild  ranunculus 
and  coarse  grafses.  In  that  state  it  cannot 
maintain  a  stock  in  proportion  to  the  good- 
ids  of  the  soil.  Other  lands  of  a  much  worse 
quality^  by  being  laid  down  with  a  more 
judicious  choice  of  seeds,  are  found  to  pro- 
duce  larger  and  more  profitable  crops  of 
grafs.  This  consideration  ought  to  awaken 
the  attention  of  the  farmer  to  a  more  skilful 
method  of  laying  down  his  lands^ 

In  the  present  situation  of  things,  the  farmer 
is  liable  to  the  imposition  of  the  seedsman. — 
If  he  purchases  the  seeds  of  weeds,  he  must 
expect  a  plentiful  crop  of  them  in  return  for 
the  painful  care  that  he  has  taken  of  his  lands. 
This  inconvenience,  however,  may,  in  some 
degree,  be  removed  by  the  help  of  botanical 
knowledge.  Let  the  farmer  examine  the 
seeds  well  before  he  buys  them.  If  he  has 
niade  himself  conversant  with  the  shape  and 
appearance  of  the  seeds  of  natural  and  good 
grafses,  and  also  of  the  seeds  of  such  weeds  as 
infest  the  meadows,  he  will  find  it  easy  and 
familiar  to  determine  the  goodnefs  of  the 
Sample  shown  him.  Nay,  he  may  discover 
^ith  certainty  whether  the  seeds  grew  upon 
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a  wet  or  dry  soil,  and  consequently  may  avoid 
the  mischief  that  arises  from  not  suiting  the 
seeds  to  the  nature  of  the  soil. 

It  IS  not  only  curious,  but  nccefsary,  for  the 
practical  farmer  to  be  able  to  find  oiit  the 
natural  taste  of  his  cattle.  Of  this  he  may 
soon  make  himself  acquainted,  without  enter- 
ing deeply  into  the  science  of  botany.  Cows, 
horses,  and  sheep,  all  differ  in  their  tastes,  and 
are  more  partial  to  one  sort  of  grafs  than 
another.  And  no  wonder,  when  every  plant 
delights  in  its  proper  soil ;  nay,  every  insect 
has  its  own  peculiar  plant  to  feed  upon. 

LinnsBUS  reckons  up  above  two  thousand 
experiments,  made  by  himself  and  his  friends^ 
on  the  tastes  of  animals.  He  gives  us  tables 
not  only  of  the  number  of  plants  each  animal 
cats  or  refuses,  but  the  names  of  the  plants 
themselves.  The  former  may  be  grateful  to 
the  reader,  but  the  latter  would  not  con- 
veniently come  within  the  compafs  of  this 
efsay. 

Oxen  eat  276  refuse  218  plants. 

Goats    -    449  -        -  126 

Sheep    -    387  -        -  141 

Horses  -    262  -        -  212 

Swine    -      72  -        -  171 

1446  868 
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If  this  plan  was  pursued,  we  should  not  hear 

^e  farmer  so  often  complain  that  his  pastures 

^mie  overrun  with  rough  barren  grafses,  which 

^e  cattle  will  not  eat.     In  mo$t  pastures  we 

^o  not  observe  above  half  of  the  grafs  eaten. 

TTie  feet  is  this,  that  from  neglecting  the 

material  point  of  suiting  the  palates  of  our 

cattle,  grafses  odious  to  the  taste,  and  barren 

in  themselves,  overrun  and  destroy  the  good. 

It  would  both  be  superfluous,  and  extend- 
ing this  efsay  to  a  tedious  length,  to  reckon 
up  such  grafses  as  are  barren  in  themselves. 
But  the  following  are  the  most  prevalent  in 
our  meadow  and  pasture  grounds.    The  carex 
tribe  chiefly   infest  the  moist  parts   of  our 
meadows.      The    bent    and    hard    meadow 
grafses  overrun  both  meadow  and  pasture 
grounds.    The  mat-grafs  is  injurious  to  sheep- 
walks.     And  the  quick-grafs  is  troublesome  to 
die  farmer  in  the  extreme. 
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ESSAY  XVII. 


On  the  Nature  and  Properties  of  MarL 


1 


N  many  parts  of  this  island  the  value  of  land 
has  of  late  been  greatly  raised  by  the  applica* 
tion  of  marl.  It  is  divided  into  shell-marl  and 
earth-marl  Shell-marl  is  composed  of  atiimal 
shells  difsolved.  Earth-marl  is  a  fofsil.  Its 
colour  is  various  ;  white^  black,  blue,  red. — 
Its  hardnefs  is  as  various  as  its  colour ;  some- 
times it  is  soft  and  ductile  like  clay ;  some- 
times it  is  hard  and  solid  like  stone;  and 
sometimes  it  is  extended  into  thin  beds  like 
slate.  Shell-marl  is  easily  distinguished  by  the 
shells  which  always  appear  in  it.  But  the 
similarity  betwixt  earth-marl  and  many  other 
fofsil  fubstances,  renders  it  difEcult  to  di^ 
tinguish  them. 

Marls,  like  all  the  subjects  of  the  mineral 
kingdom,  diflfer  in  their  degrees  of  purity.-— 
But  how  to  discover,  with  certainty,  the 
purity  of  any  given  marl,  is  not  generally 
known. 
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From  these  circumstances  we  must  con- 
clude, that  marl,  though  a  substance  of  in- 
estimable value,  hath  scarce  ever  been  the 
subject  of  an  attentivje  inquiry. 

In  this  efsay  it  is  proposed,  first  to  analyse 
the  different  marls»  as  newly  dug  from  the 
ground ;  and  afterwards  to  examine  what 
changes  they  suffer  from  being  exposed  to  the 
air. 

SECTION  I. 

The  most  known  properties  of  marl  are,  its 
effehrescing  with  acids  and  fertilizing  the  soil 
to  which  it  is  applied*.     By  tliese  two  pro- 

*  Dr.  Hill,  in  his  volume  upon  Fofsils,  has  ranked 
among  marls  many  substances  which  do  not  effervesce 
with  acids.  But  1  cannot  see  by  what  reason  such  an 
WTangement  can  be  justified.  Perhaps  all  the  substances 
which  we  find  in  the  clafs  of  marls  have,  with  advantage 
l>cen  employed  in  agriculture.  But  that  is  not  sufficient. 
We  know  that  pure  clay  itself,  applied  to  certain  soils, 
produces  the  most  happy  effects.  All  Dr.  .Hill's  non- 
effervescent  marls  are  polsefsed  of  the  distinguishing  pro- 
Parlies  of  clay :  and  therefore  ought  in  justice  to  be 
ranked  among  the  argillaceous  bodies.  After  com- 
paring this  author's  definition  of  marl  with  his  defini- 
tion of  clay   and  bole,  I  can  fix  upon  no  particular 
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perties  I  was  directed  in  the  prosecution  of 
my  inquiry. 

Among  tfie  subjects  of  the  mineral  king-* 
dom,  some  are  soluble  in  water,  some  not, — 
Of  the  first,  one  only,  the  fofsil  alkali,  is 
pofsefsed  of  properties  similar  in  any  degree 
to  those  of  marl.  For  this  saTt,  whicli  it 
colliected  principally  along  the  ciDasts  of  the 
Mediterranean  sea,  effervesces  violently  with 
acids,  and  has  been  time  immemorial,  in  the 
liighest  esteem  as  a  manure.  From  these 
circumstances  it  might  be  suspected,  that 
a  very  intinlate  affinity  subsists  betwixt  this 
alkali  and  marl^  and  that  the  similar  effects  of 
both  these  substances  proceed  from  the  same 
cause.  To  satisfy  myself  with  regard  to  this 
particular,  I  made  the  two  following 
perFments, 


character  by  which  the  first  of  these  substances  mayi  with 
certainty,  be  distinguished  from  the  other  two.  Mtfrl 
seems,  by  bis  definition,  to  difftr  from  clav  and  bolti  in 
degree  of  viscidity  only.  Bu^t  how  shall  the  degree  oi 
viscidity  wliich  con sti Kites  a  clay »  or  a  marl,  or  a  bole,  be 
ascertained?  A  very  considerable  number  of  ear  th*nitrlj 
are  of  a  stony  hardnefs;  but  all  marls,  by  Dr.  HiU*t  db- 
finition^cohcrc  slightly. 
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Experiment  I. 

Two  drachms  of  clay-marl,  newly  dug  from 
tile  pit,  were  put  into  an  ounce  of  water,  and 
for  twelve  hours  digested  with  a  considerable 
heat  The  marl,  when  separated  by  filtration 
and  dried,  retained  precisely  its  orginal  weight. 
The  digested  water  was  devoid  of  taste  and 
smell,  and  suffered  no  change  from  the  ad- 
dition of  syrup  of  violets,  or  the  acid  of 
nitre.  The  event  was  in  every  respect  the 
tame,  when  a  quantity  of  the  same  marl  was 
boiled  in  water  for  a  considerable  time. — 
Many  varieties  of  clay,  stone,  and  slate  marls 
were  treated  in  the  same  manner,  with  the 
lame  appearances. 

II. 

Two  drachms  of  newly  dug  shell-marl>  free 
from  mofs,  fragments  of  putrid  wood,  &c.  and 
previously  dried^  were  digested  as  in  the  first 
experiment.  Tlie  marl  neither  lost  any  of  its 
original  weight,  nor  communicated  to  the 
^ater  any  thing  discoverable  by  the  trials 
mentioned  above.  The  appearances  were  the 
same  when  this  marl  was  boiled  in  water*. 

*  Caution  is  here  necefs-iry.  Shcll-marl  not  only  con- 
tains many  separate  fragments  of  putrid  wood,  but  'n 
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From  these  experiments  it  is  evident,  that 
no  salt,  similar  to  the  fofsil  alkali,  is  contained 
in  marl.  For  all  natural  salts,  of  an  alkaline 
quality,  are  distinguished  by  their  easy  solu- 
bility in  water,  by  effervescing  witli  acids  in 
the  same  manner  when  difsolved,  as  before 
solution,  and  by  converting  the  colour  bf  blue 
or  purple  vegetable  infusions  Into  green. — 
But  marl,  neither  when  digested,  nor  when 
boiled  in  water,  communicates  any  of  its  sub- 
stance to  that  fluid;  therefore  contains  nothing 
soluble  by  it,  nor  any  salt  of  an  alkaline,  or 
any  other  nature.  Besides,  none  of  the  waters 
filtered  from  the  marls  in  the  preceding  ex- 
periments, suffered  any  change  from  the  in- 
stillation of  the  nitrous  acid,  or  of  the  syrup  of 


also  very  commonly  mixed  with  parts  of  Ihe  mofs/ 
stratum,  under  which  it  is  generally  found.  If  marl, 
containing  either  of  these  substances,  is  employed  in  the 
preceding  experiment,  it  never  fails  to  communicate 
a  biiternefs  and  peculiar  smell  to  the  water.  Bcsidel 
these  properties,  this  water,  upon  the  addition  of  any 
alkaline  solution,  acquires  a  milky  hue,  and  lets  fall 
a  small  quuniity  of  a  white  powder.  That  these  eflfectf. 
pr<)cce<i  solely  from  the  heterogeneous  bodies  mixed  with 
the  marl,  is  evident  from  this,  that  shell-marl  when  per- 
fectly pure,  and  freed  by  evaporation  Irom  mofsy  water, 
never  communicates  any  perceptible  quality  to  water  ki 
which  it  is  digested. 
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violets.  From  )thcse  circumstances  it  is  mani- 
^stj  that  marl  does  not  contain  the  smallest 
propc^on  of  an  alkaline  salt.  And>  as  no 
pdief  salt  will  account  for  the  phenomena, 
ibist  added  to  some  particulars  mentioned 
abore,  renders  any  farther  search  for  a  saline 
i^ubst^nce  in  marl  unnecefsary. 

SECTION  II. 

Being  satisfied  with  regard  to  this  particu- 
lar,  the  affinity  betwixt  calcarious  earths  and 
marl  next  occurred  to  me.  Calcarious  earths 
cfFervesce  with  acids,  are  remarkable -for  their 
fertilizing  properties,  and  cannot,  in  a  natural 
state,  be  difsolved  by  water.  So  far  they  agree 
exactly  with  marl.  But  their  most  charac- 
teristical  qualities  are,  their  difsol ving  entirely  in 
the  mineral  acids,  and  calcining  to  quick-lime. 
By  these  two  properties  such  earths  may  be 
distinguished  wherever  they  occur. 

With  a  view  to  the  apparent  affinity  betwixt 
calcarious  earths  and  marl,  I  made  the  follow- 
ing experiments. 

Experiment  III. 

To  a  drachm  of  newly-dug  stone-marl,  re- 
.duced  to  powder,  1  gradually  added  the  mu- 
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riatic  acid,  till  no  further  efFervjescence  ensued 
upon  the  addition.  This  mixture,  diluted  with 
a  sufficient  quantity  of  water,  was  thrown  into 
a  filter  of  grey  paper :  A  pure  pellucid  liquor 
pafsed  through,  and  a  grofs  earthy  substance 
remained  behind  at  the  bottom  of  the  filter. 
This  substance,  when  properly  washed  and 
dried,  weighed  jvist  eighteen  grains. 

In  this  experiment,  we  find  the  marl  divi- 
ded into  two  different  parts  ;  the  one  carried 
oflFby  the  muriatic  acid^  and  invisibly  suspend- 
ed in  it ;  the  other  an  earthy  substance,  on 
which  that  acid  seems  to  have  no  influence. 
Having  advanced  thus  far  in  the  de-compositio];i 
of  our  subject,  the  next  step  is  to  examine 
into  the  nature  of  these  two  constituent  parts, 

SECTION  III. 

Experiment  IV. 

The  substance  which  remained  in  the  filter^ 
pofsefsed,  almost  in  every  respect,  the  proper- 
ties of  clay.  In  drying,  it  concreted  into  a 
mafs  of  considerable  hardnef^ ;  made  no  effer* 
vescence  with  any  of  the  acids  ;  fell  down  and 
diffused  readily  in  water;  and  was,  by  the 
action  of  fire,  converted  into  a  reddish-coloured 
brick.    Twenty  grains  of  ^uch  a  subst^ce^ 


GJEORGICAL  ES5AYS..  231 

retracted  from  the  same  marl,  gave,  hy  elu- 
triation  *,  five  grains  of  sand.  Hence  the  na- 
ture of  the  unsoluble  part  of  this  marl  is  abun- 
dantly evideivt 

It  must  be  remarked^  however,  that  neither 
the  quantity  nor  composition  of  this  unsoluble 
part  is,  in  any  two  marls,  precisely  the  same. 
Clay,  or  clay  and  sand,  are,  it  is  true,  the  con- 
stituent parts  of  it  in  all  qfiarls  f ;  but  the  dif- 
ferent proportions,  in  which  these  are  mixed 
with  tihe  soluble  part,  are  almost  infinite. 

V. 

The  residue  of  a  drachm  of  clay-marl,  which 
vas  easily  diffusible  in  water,  weighed  forty 
gralos,  and  consisted  of  equal  portions  of  clay 
and  fine  sand. 


*  yhis  term  is  applie4  to  i^e  separation  of  clay  from 
san4  ^y  -means  of  wa|er« 

f  It  must  be  observed,  that  the  residue  of  all  or  most 
marls  contains,  besides  clay  and  sand,  a  considerable  num- 
ber of  flat  shining  particles.  These  particles  are  unso- 
luble in  acids,  as  is  evident  from  their  remaining  in  the 
residue.  Few  of  them  suffer  any  diminution  of  lustre  in 
the  fire*    Whence  they  appear  to  be  flakes  of  foli^ceous 
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VI. 

A  drachm  of  another  clay-marl  contained 
fifteen  grains  of  unsoluble  matter,  which  was 
altogether  clay. 

vir. 

Forty  grains  of  a  smooth  laminated  marl  af^ 
forded  eight  grains  of  a  clay  residuum. 

VIII. 

The  residue  of  forty  grains  of  a  stone-marl 
"Weighed  twelve  grains,  a  third  of  which  wa^ 
sand. 

IX. 

A  drachm  of  another  stofie-marl  gave  only 
nine  grains  of  unsoluble  matter,  mostly  clay, 

X. 

The  residue  of  forty  grains  of  another  stone- 
marl*  weighed  sixteen  grains,  thirteen  of 
which  were  sand. 

*  I  have  here  given  the  name  of  marl  (o  some  sob* 
stances  which  perhaps,  in  strict  language,  ought  to  go. 
under  another  denomination  ;  but  (hey  are  generally  ac- 
counted marls,  and  employed  as  such  indiscrtminatdj 
vrith  the  ma(]y  strata  contiguous  to  them. 
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XL 

A  drachm  of  a  friable  slate-marl  afforded  a 
residuum  of  eighteen  grains  of  yellow  sand. 

XII. 

Adiachm  of  lime  stone  contained  twelve 
grains  of  unsoluble  matter,  which  was  altoge*, 
ther  sand, 

XIII, 

« 

A  drachm  of  another  limestone  gave  only  six 
grains  of  residue,  which  appeared  to  be  a  slime, 

XXV, 

A  drachm  of  shell-marl,  dug  out  at  the 
depth  of  two  feet  from  the  surface,  contained 
thirty-six  grains  of  unsoluble. matter,  which  ac- 
quired little  cohesion  by  drying,  and  consisted 
in  a  great  measure  of  a  very  fine  sand. 

These  are  the  most  remarkable  differences 
that  have  hitherto  occurred  to  me  in  examining 
the  residua  of  different  marls.  I  thought  it  ne- 
cefsary  to  give  a  detail  of  them,  both  because 
the  composition  of  the  unsoluble  part  of  our 
subject  is  thereby  demonstrated,  and  because 
^he  preceding   experiments   will    afterwards 
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serve  to  explain  a  difficulty  which  would  not 
otherwise  admit  of  an  easy  solution* 

SECTION  IV. 

We  must  now  return  to  the  pellucid  liquor 
which  pafsed  through  the  filter  in  Experimeot 
III.  As  this  liquor  contains,  in  an  invisible 
state,  the  substance  which,  in  combination 
with  the  part  examined  in  Section  III.  com- 
posed the  original  marl,  if  we  can  discover  the 
nature  of  that  substance,  the  nature  and  cpm« 
position  of  marl  will  of  consequence  be  evident. 

An  alkaline  salt,  added  to  the  solution  of  any 
other  substance  in  an  acid  liquor,  instantly  pre* 
cipitates  that  substance.  The  part  of  the  marl 
difsolved  and  carried  off"  by  the  muriatic  acid 
in  Experiment  III.  had  no  affinity  to  an  alka- 
line  salt  * ;  therefore  a  salt  of  this  nature,  add* 
cd  to  that  solution,  cannot  fail  to  separate  froni 
it  the  soluble  part  of  our  subject,  and  conse? 
quently  to  give  us  an  opportunity  of  examining 
it  to  greater  advantage. 

Experiment  XV, 
With  this  view,  the  fore-mentioned  filtere4 


«^^ 


See  Exper.  L  II, 
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licjuor  was  mfaced  with  a  small  quantity  of  a 
^oliition^  of  salt  of  tartar.   The  mixture  became 
immediately  milky  and  turbid ;  but  in  a  short 
'time  recovered  its  transparency  by  the  copious 
precipitation  of  a  whitish  powder.    More  of 
tlie  alkaline  solution  was  then  added ;  and  a$ 
3  new  lactescency  and  precipitation  ensued,  (he 
addition  was  from  time  to  time  repeated,  till 
it  produced  no  such  effect.    Then  it  was  evi- 
denty  that  whatever  the  acid  had  carriecf  off 
frQta  the  marl^  was  now  thrown  to  the  bottom. 
The  precipitated  powder,  when  separated  by 
filtration,  washed  and  dried,  weighed  precisely 
forty-two  grains  5  which,  added  to  the  eighteen 
grains  of  unsoluble  mgittef  in  Experiment  III. 
makes  up  the  original  weight  of  the  marl  em- 
ployed in  that  experiment.    This  powder  was 
filtogether  insipid  ;    suffered  no  change  from 
water  3   and  was,  after  a  very  brisk  efferves- 
cence, totally  difsolve^  both  by  the  acid  of 
nitre  and  of  sea  salt. 

The  liquors  filtered  off  from  the  unsoluble 
matters  in  all  the  experiments  related  in  Section 
III.  were  separately  treated  in  the  manner  de- 
scribed above,  and  in  every  respect  with  the 
same  appearances  :  Particularly  the  weight  of 
fisi9b  pf  the  precipitated  powders,  added  to  that 
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of  its  respective  residue,  equalled,  with  remariu 
able  exactnefs,  the  original  weight  of  themaii 
from  which  it  had  been  extracted. 

SECTION  V. 

lliese  precipitated  powders  are  totally  so^ 
hible  in  acid  spirits  ;  for  it  was  by  this  solutioo 
that  we  obtained  their  separation  from  the 
other  parts  of  the  marls  in  which  they  existed. 
The  knowledge  of  this  single  property,  bow<» 
ever,  is  not  sufficient  to  determine  their  natur^. 
The  changes  produced  upon  them  by  the  action 
of  fire  must  be  also  considered. 

Experiment  XVI. 

For  this  purpose  seventy  grains  of  powder, 
extracted,  in  the  manner  described  above,  from 
the  marl  of  Experiment  III.  were  for  two 
hours  detained  in  a  strong  fire.  The  weight  of 
the  powder  was  thereby  reduced  to  forty  grains, 
and  its  colour  from  white  changed  to  grey  or 
ashy.  When  water  was  poured  upon  this  cal- 
xincd  substance,  many  air-bubbles  rose  to  the 
surface  with  a  hifsing  noise,  and  as  strong  a 
lime-water  was  in  a  short  time  produced  as  I 
had  ever  obtained  from  any  quick-lime. 

The  calcination  of  the  powders  extracted 
from  the  other  marls  was  attended,  in  eveiy 
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circumstance,  with  the  same  succefs;    that 
from  shell-marl  not  excepted. 

From  these  experiments,  1  think,  the  nature 
of  marl  is  sufficiently  evident  *.  Marl  con- 
sists of  two  parts,  pofsefsed  of  very  opposite 
qualities.  The  one,  cky,  or  a  mixture  of  clay 
and  sand ;  the  other,  a  substance  soluble  in 
acids,  convertible  by  calcination  into  quick- 
lime, and  consequently  a  real  calcarious  earthy 
differing  in  no  respect  from  the  calcarious 
earth  of  lime-stone  and  the  shells  of  animals  f. 


*Here  it  may  be  asked,  if  such  is  the  composition  of 
all  earth-marls,  whence  comes  it,  that  some  earths  of  that 
Iluk),  or  what  strongly  resembles  them,  are  so  destructive 
to  the  growth  of  vegetables  ?  In  answer  to  this  it  must 
be  remarked,  that  many  fofsils,  differing  wi4ely  in  their 
nature  from  marl,  have  frequently,  from  resemblance^ 
.been  employed  as  marl.  Among  the  fofsils  of  this  country^ 
is  ofi-times  found  a  species  of  the  Pyrites,  Laph  ahamat- 
Hsus  of  Cramer,  which  in  colour  nearly  rcssmbles  some  of 
the  earth-marls.  I  have  seen  a  bed  of  this  which  con. 
tained  a  considerable  proportion  of  calcarious  earth,  it 
may  occur  among  beds  of  marl ,  but,  whenever  it  is  em- 
ployed in  agriculture,  its  effects  mast  be  unfavourable. 

f  The  very  eisence  of  marl  seems  to  consist  in  this 

earth;   for  that  name  is  bestowed  on  no  substance  that 

does  not  contain  an  earth  of  this  nature.     However  all 

bodies,  into  whose  composition  calcarious  earth  enters, 

do  not  fall  under  the  denomination  of  marl.     To  entitle 
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From  the  foregoing  experimelits  it  is  alsO 
manifest,  that  the  nature  of  clay^marls,  stone- 
marls,  and  slate-marls,  is  altogether  the  same# 
For  marls  of  equal  purity,  and  consisting  of  the 
same  proportions  of  constituent  earths,  are 
found  under  all  these  different  appearances. 
Different  names  have  been  afHxed  to  thero, 
from  their  different  degrees  of  hardnefs,  and 
the  different  dispositions  of  the  beds  into  which 
they  are  extended.  But  from  what  cause  pro- 
ceeds the  diversity  in  the  cohesive  power  of 
marls,  equal  in  the  proportions  of  their  consti* 
tuent  parts,  is  difBcuIt  to  say. 

It  appears  from  the  experiments  related  in 
Section  III.  that,  in  different  marls,  the  pro- 
portion of  the  calcarious  to  the  other  earths  it 
not  always  the  same.  As  this  diversity  may. 
probably  render  a  choice  of  marls  for  particu- 
lar soils,  if  not  necefsary,  at  least  beneficial,  t 
more  minute  account  than  that  formerly  given^ 
of  the  procefs  for  discovering  the  proportion  of 
earths  contained  in  any  marl,  may  not  be  im- 
proper. 


them  to  this,  they  mu^t  fall  into  powder  upon  bcin/^  ex- 
posed to  the  air.  Hence,  the  purity  of  marls  will  be  m 
proportion  to  the  quantity  of  calcarious  earth  fa  Ihcfii 
composition. 
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Having  dried  and  powdered  the  marl  to  be 
^Xamined^  pour  upon  any  given  weight  of  it  a 
^mall  quantity  of  water.    To  this  mixture,. 
iPirell  shaken^iadd  a  little  of  the  acid  of  sea  salt^, 
and  when  the  consequent  effervescence  is  over^ 
Add  a  little  more^    Repeal  this  addition  at 
pitqper  intervals  till  no  more  effervescence  en- 
sues.   Then  throw  the  whole,  with  an  equal 
€>v  greater  proportion  of  water,  into  a  filter  of 
^Ky  paper>  whose  weight  is  known.    When 
^^  the  fluid  parts  have  pafsed  through,  fill  up 
filter,  again  and  again,  with  warm  water. 
|y  this  noeans  the  difsolved  particles  of  caica* 
jous  earth,  adhering  1o  the  residue,  or  en- 
'angfed  in  the  pores  of  the  paper,  will  be 
"Xvashed  away,  and  nothing  but  what  is  really 
^^nsoluble  will  remain  in  the  filter.     This  re- 
Miduum  with  the  filter  must   be   completely 


*  Any  mineral  acid  may  be  employed  wfth  equal  ad* 
Tftntage,  llie  vitriolic  excepted.  Fur,  though  this  acid 
effervesces  violently  with  all  marls,  it  does  irot  difsolve 
their  calcarious  earths ;  it  only  forms  with  them  a  whitish 
coagulum,  which  will  not  pafs  through  the  filter.  In 
any  trials  that  I  have  hitherto  made  with  the  ve* 
getable  acid,  I  have  not  been  able  by  its  means  to  ex- 
tract all  the  calcarious  earth  contained  in  any  marl.  For^ 
after  the  usual  filtration,  the  residuum  always  effervesced 
violently  with  the  mineral  acids. 
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dried  and  weighed.  Then  the  diffeience  be- 
twixt its  weight,  and  the  original  weight  of 
the  filter,  gives  you  the  weight  of  unsoluble 
parts  contained  in  the  mari  under  examinatioii. 
This  being  known,  the  proportion  of  calcaii« 
ous  earth  in  the  same  mari  is  evident.  TIm 
proportions  of  clay  and  sand  in  it  are  di§* 
covered  by  subjecting  the  residuum  to  a  pro- 
per elutriation.  This  operation  is  very  simplcj 
and  performed  thus :  Having  weighed  the  dry 
residue,  mix  and  shake  it  well  with  a  sufficient 
quantity  of  water.  After  allowing  a  littk 
time  for  the  subsidence  of  the  grofser  patts;, 
let  the  water,  with  the  finest  particles  of  clay 
suspended  in  it,  be  gently  poured  off.  Whea 
this  is  done,  add  more  water  to  the  remainder^ 
and,  after  sufficient  mixture  and  subsidence, 
pour  that  off  likewise.  In  the  same  manner 
repeat  the  operation,  again  and  again,  till  the 
water  comes  over  perfectly  pure.  The  sub- 
stance which  then  remains  is  sand,  mixed, 
perhaps,  with  some  flakes  of  talc ;  and  what- 
ever this  substance  wants  of  the  weight  of  the 
residue  employed,  is  the  weight  of  pure  clay 
carried  away  by  the  water  in  the  procefs  of 
elutriation. 

It  may  be  here  observed,  that  the  effcrvcs* 
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cence  ensuing  upon  the  application  of  acids  to 
marl,  cannot  be  relied  upon  as  a  certain  indi* 
catiod  of  the  quantity  of  calcarious  earth  con- 
tained in  such  substances.  Numerous  in* 
staodcs  of  the  truth  of  this  afsertion  have  oc- 
cttRcd  to  me.  For  the  effervescence  varies, 
bodi  in  violence  and  duration,  according  ta 
tis  strength  of  the  acid  employed ;  but  it  varies 
ttifl  more  according  to  the  penetrability  and 
other  more  secret  circumstances  of  the  cal« 
carious  bodies* 

SECTION  VL 

I  next  examined  what  effects  fire  would 
produce  upon  marl  in  its  natural  state.  As 
many  marls  contain  a  very  considerable  pro- 
pcMtion  of  calcarious  earth,  I  expected  that 
nearly  the  same  changes  would  be  produced 
upon  them  by  calcination,  as  upon  lime-stone. 

Experiment  XVII. 

.  A  piece  of  the  marl  of  Experiment  IIL 
weighing  eighty  grains,  was  kept  in  a  strong 
fire  for  two  hours.  Its  weight  was  thereby 
reduced  to  fifty-two  grains,  and  its  colour^ 
fix)m  a  blueish  white,  changed  to  a  reddish 
brown.  Its  hardnefs  was  at  the  fame  tim^ 
Volume  L  Q 


242  GEORGICAL  ESSAYS. 

considerablj  augmented;  and  though,  when 
immersed  in  its  natural  state  into  water,  it  gra- 
dually relented  and  fell  down  into  powder;  yet 
now  it  neither  suffered  any  change  from  that 
fluid,  nor  communicated  to  it  any  thing  per- 
ceptible  by  the  sight,  taste,  or  smell.  Not- 
withstanding this,  when  it  was  reduced  to  pow* 
der  *,  it  afforded,  upon  the  affusion  of  water, 
as  pungent  lime-water  as  any  quick-lime  could 
do. 

xviir. 

The  marl  of  Experiment  VI.  by  burning  loll 
near  a  third  of  its  weight,  and  acquired  a  very 
remarkable  hardnefs.  When  put  into  water 
in  this  state,  it  did  not  relent  in  the  smallest 
degree,  though  naturally  it  difsolved  readily  in 
it.  The  laminated  marl  of  Experiment  VII. 
suffered  precisely  the  same  changes  from  burn- 
ing. 

*  The  pulverization  of  all  burnt  marts,  that  contain 
any  considerable  proportion  of  clay,  is  absolutely  neceC> 
tary  to  extract  a  lime-water  from  them.  Inattention  to 
this  circumstance  has,  I  believe,  produced  some  mistakes^ 
When  shell-roar]  is  burnt,  pulverization  it  seldom  re- 
quisite; because  this  substance  being  naturally  of  a 
loose  and  spungy  texture,  and  acquiring  little  cohesion 
in  the  fire,  allows  the  water  an  easy  accefs  to  its  calcaii- 
ous  earth. 
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XIX. 

The  marl  of  Experiment  VIII.  when  burnt 
tad  thrown  into  water,  did  not  fail  freely  into 
powder,  but  loosened  into  pieces,  which  easily 
jrielded  to  the  prefsure  of  the  finger.  This 
tnail,  before  burning,  difsolved  very  slowly  in 

XX. 

The  marls  of  Experiment  IX.  X.  XI.  suf- 
fered, in  their  natural  state,  scarce  any  per- 
ceptible change  from  water;  but,  when  suffi- 
wntly  burnt,  they  swelled  and  fell  down  in 
water  like  lime-stone. 

xxi. 

•  

A  drachm  of  shell-marlj  Experiment  XIV. 
was;  by  burning,  reduced  to  forty-two  grains, 
and  then  spontaneously  yielded  a  strong  lime- 
water. 

From  these  experiments  it  appears,  that  the 
talcarious  earth  of  marl  is  equally  calcinable 
to  quick-lime,  whether  it  is  exposed  to  the  ac- 
tion of  fire  before  or  after  its  separation  from 
tiie  other  earths. 
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It  15  now  sufficiently  evident,  that  the  nature 
of  marl  *  has  a  very  intimate  affinity  to  that  of 
lime-stone.  A  gentle  gradation  from  the  one 
to  the  other  of  these  substances  may  be  easily 
traced  out;  but  it  will  be  difficult,  I  believet 
to  establish  the  precise  limits  of  cither.  Both 
of  them  are  found  in  continued  strata;  both 
of  them  difsolve  in  part,  with  considerable  ef- 
fervescence, in  acids;  and  both  of  them  yield 
by  calcination  a  quick-lime  In  the  foregoing 
experiments,  however,  two  very  remarkable 
diffi:rences  occur:  By  being  exposed  to  the 
air,  marl  falls  down  into  dust;  lime-stone  re- 
tains its  original  stability.  On  the  contnuy^ 
after  undergoing  the  action  of  fire,  lime-stone 
is  reduced  to  powder  by  the  application  of 
water;  marl  suffers  no  such  change.  This 
diversity  cannot,  with  justice,  be  ascribed  to 
the  different  proportions  of  calcarious  earth  in 
these  two  bodies.  For  the  marl  of  Elxperi- 
ment  VII.  did  not  contain  lefs  of  this  than  the 
lime-stone  of  Experiment  XII.  and  in  the 
marls  of  Experiments  III.  VI.  VII.  the  pro- 


*  By  marls  I  mean  such  calcarious  substances  as  arc 
visibly  reduced  to  povvdi-t  by  influence  of  air  and  moistare. 
Such  only  arc  real  marls.  Ofhcrs,  as  those  of'Elxperi- 
■icnti  IX.  X.  XL.  decline  low u ids  lime  stone. 
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portion  of  this  earth  was  considerably  greater 
than inthe  marls  of  Experiments  X.  XI. ;  yet, 
after  silllicietit  burning,  the  latter  relented  in 
i^ter,  the  former  did  not.  Nay,  when  a  part 
of  a-bed  of  stone,  which  contained  only  one- 
(tiM  of  ealcarious  earth,  was  calcined  and  put 
itiW^SLtcti  it  instantly  fell  down  into  powder; 
#fteMife  marl,  containing  four-fifths  of  calcari- 
flU'^^afih,  underwent  no  such  change  from 
9ft  Wine  treatment. 

Tiie  cause  of  the  difference  then  must  be 
^ougltt  for  in  the  unsoluble  part  of  these  sub- 
itMces.  Upon  comparing  the  Experiments 
fehted  iti  Sections  III.  and  VI.  I  observe  that 
all  the  residua,  consisting  of  any  considerable 
ptoportion  of  sand,  were  extracted  from  sub- 
stances which,  in  a  natural  state,  suffered  very 
little  change  from  water  j  though,  after  calci- 
nation, water  immediately  reduced  them  to 
powder.  On  the  contrary,  tlie  residua  of  clay 
were  obtained  from  bodies  pofsefscd  of  just  the 
opposite  properties.  That  this  observation  will 
apply  universally,  I  dare  not  venture  to  aflirm; 
but  it  appears  to  point  out  a  probable  solution 
of  the  present  difficulty.  To  explain  this  in 
the  most  intelligible  manner,  it  is  necefeary  to 
ot^senre,  Imo,   That  dry  clay  suffers  a  very 

Q3 
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singular  change  from  immersion  in  watei;. 
For  its  particles,  then  gradually  receding  from 
mutual  contact,  come  at  length  entirely  to  lose 
their  cohesive  power ;  in  consequence  of  which, 
the  whole  mafs,  after  increasing  in  its  voliimeil 
crumbles  down  into  powder.  2dOf  That  dafj 
by  the  action  of  fire,  not  only  acquires  a  con- 
siderable degree  of  hardnefs,  but  is  at  the  same 
time  so  altered  in  its  nature,  that  the  wat^rfaii 
no  longer  make  any  impref^ion  on  it.  Stio,  illMlf 
sand  in  its  natural  state  suffers,  from  the  influ- 
ence of  water,  no  change  as  to  the  cohesioJi  of 
its  particles;  and  that  it  acquires  no  comjde^- 
able  hardnefs  in  the  fire.  4to,  That  calcariaoa 
earth,  when  uncalcined,  suffiers  as  little  change 
from  water  as  sand  does;  but  that,  after  caki- 
nation,  it  is  affected  in  the  same  manner  by 
that  fluid,  as  clay  is  in  its  natural  state.  These 
things  being  premised,  the  difficulty  is  easily 
surmounted.  Upon  the  exposing  of  marl  to 
the  air,  the  clay  in  its  composition,  moistened 
from  time  to  time  by  the  rain  and  dews,  gra- 
dually moulders  away;  and,  in  consequence  of 
this,  the  cohesion  of  the  whole  mafs  is  at  last 
destroyed.  On  the  other  hand,  when  this 
marl  is  calcined,  the  increased  cohesion  of  its 
clay  locks  in  the  calcarious  JDarticles^  and, 
denying  admifsion  to  the  wateo  fil)>ports  the 
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fnafs  against  jthe  action  of  this  fluid  *.  Lime- 
«t(Mie,  on  the  contrary,  and  other  substances 
^consisting  of  jcalcarious  earth,  or  calcarious 
«arth  and  sand  compacted  into  a  solid  mafs, 
jondei^  no  change  from  being  exposed  to  the 
air;  because  none  of  theijr  constituent  parts 
liave  their  cohesion  diminished  by  the  in- 
fluence of  moisture.  But,  when  these  sub^ 
stances  are  calcined  and  thrown  into  wat6r, 
as  the  calcarious  particle^  then  recede  from 

mutual  contact  with  a  force  which  the  cohesion 

.1 

jof  the  particles  of  sand,  if  there  is  any,  is  no^ 
sufficient  to  resist,  the  whole  composition  must 
immediately  fail  into  powder  f . 


**  Stone  marls,  upon  being  exposed  to  the  air,  divide 
•Sni  into  mafses  of  a  considerable  bulk.  These  dirisions 
ran  for  the  most  part  horizontally  or  perpendicalarly, 
with  respect  to  the  natural  situation  of  the  mari.  Upon 
examining  the  divided  sarfaces,  I  fiod  them  covered  with 
m  thin  coat  of  very  fine  clay,  with  little  or  no  mixture  of 
calcarious  earth.  Hence  it  is  evident,  why  the  resolution 
iyegtns  at  the  parts  where  this  clay  lies. 

f  It  would  appear  that,  in  clay-marls,  the  particles  of 
clay  are  disposed  in  such  a  manner  as  to  touch  one  ano- 
ther, and,  at  the  same  time,  to  prevent  the  mutual  con- 
tact of  the  calcarious  particlest  According  to  this  dis- 
position, each  particle  of  calcarious  earth  will  be  surroun- 
ded with  a  coat  of  clay.     It  is  difficult  to  conceive  how, 

Q4 
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Thus  it  appears,,  that  marls  differ  from  othef 
calcarious  substances,  only  by  containing  a 
certain  proportion  of  clay.  On  which  accountj^ 
the  clafs  of  calcarious  bodies  will  admit  of  a 
division  into  such  substances  as  in  the  air  hHi 
down  into  powder,  and  such  as  do  not, 

wiUioui  some  such  arrangementi  tli&  changes  meDtioncd 
above  should  be  produced.  UiiLer$  U)e  clay  cements  Ike 
calcarious  earth,  water,  which  only  influences  the  claj,^ 
would  scarcely  bring  about  the  resolution  ot'  D)arl ;  nor 
would  the  calcination  of  this  substance,  which  transporU 
the  property  of  relenting  in  water  from  the  clay  to  dM. 
calcarious  earth,  produce  the  effects  ascribed  to  it  abov«. 
Besides  this,  water,  so  far  as  is  yet  known,  only  desUsoya. 
the  attraction  of  the  particles  of  clay  to  one  another,  not 
the  attraction  of  those  particles  to  any  other  substance ;. 
therefore,  unlefs  the  particles  of  clay  contained  in  aoj 
marl  were  in  mutual  contact,  the  application  of  walQr  to 
that  marl  would  produce  no  effect.  On  the  other  haiidL 
when  marl  of  considerable  purity  is  calcinc4«  if  the  c^. 
carious  particles  were  in  contact  with  one  another,  not 
even  the  increased  cohesion  of  the  clay  would  be  able-  to 
prevent  their  separation,  consiJering  the  quantity  of 
calcarious  earth  contained  in  such  marls,  and  the  force 
with  which  that  earth,  after  calcination,  explodes  in 
water.  But  if  you  conceive  the  calcarious  particles  as. 
separately  involved  in  clay,  which  in  its  natural  state 
readily  falls  down  in  water,  and,  afler  burning,  denies 
admittance  to  that  fluid,  all  the  pha^nomena  are  easiJ/ 
accounted  for.  Besides  all  this,  facts  are  not  wanting  to 
justify  the  supposition   uf  t)iis   arrangement*      AcidS| 
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SECTION  VII. 


The  two  following  experiments  were  made 
iwith  a  view  to  discover  what  change  tfie  actkm 
of  fire  produced  upon  the  calcarious  earth  of 
marl  with  regard  to  its  solubility  in  adds. 


botrever  strong,  cannot  extract  anj  calcari oas  earth  firom 
calcined  marl,  except  such  particlei  as  lie  opon  the  broken 
aiirfiice ;  and  when  these  parttclct  are  thas  carried  away, 
the  torroonding  particles  of  clay,  though  more  easi!^ 
separated,  still  retain  their  former  situatiori  and  attach* 
menlt ;  which  shows  that  such  particles  are  ixed  tb  one 
another,  and  can  support  themselves  in  their  place  with* 
cot  any  afsistance  from  the  calcarious  earth.     But  When 
water  h  applied  to  marl  in  its  natural  state,  it  i^fadnally 
aiakes  Ht  way  through  the  whole  mafs  which  it  redoccte 
to  powder.    This,  therefore,  is  a  proof  that  the  calcarious 
particles  of  marl  have  no  mutual  cohesion,  siiice  the  whole 
mafs  moulders  down  as  soon  as  the  cohesion  of  the  clay  h 
destroyed.     And,'*  as  no  acid  can  find  admiUance  deeper 
than  the  sur&ce  to  diftolve  the  calcarious  earth  in  cal- 
cined marl,  we  may  conclude,  that  taking  out  Ofi«  particle 
of  this  earth  does  not  open  a  pafsage  to  another ;  and 
therefore,  that  these  particles  lie  in  separate  cells.     From 
what  is  here  said,  we  may  plainly  see  the  necefsity  of 
pulverisation  in  Exjierimcnt^  XVll.  and  XXII.;  and  liko> 
wise  bow  it  happens,  (hat  when  the  clay,  mixed  with  a 
calcarious  earth,  is  below  a  certain  proportion,  the  coni- 
position,  when  burnt,  cannot  resist  the  influence  of  water. 
It  may  be  here  asked,  how  it  happens  that  acids  can  find 
admittance  to  the  calcarious  earth  of  marls,  even  in  their 
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Experiment  XXII. 

Thirty  grains  of  the  marl  of  Experiment  III, 
were,  by  biirning,  reduced  to  twenty.  These 
just  taken  from  the  fire,  and  powdered,  were 
mixed  with  a  quantity  of  diluted  acid  of 


natural  state,  as  each  particle  is  supposed  to  be  snrrounded 
bjr  a  coat  of  clay  ?  As  to  this  particulafi  it  mast  be  conr 
sidered,  that  acids  contain  ^.  considerable  quaoti^  of 
wj»ter,  which  acts  upon  the  clay,  at  the  same  time  that 
fhe  acid  is  acting  upon  the  calcarious  earth.  Hence  it  is 
ihat  the  addition  of  watef  to  the  purer  acids,  fiicilitates 
the  resolution  of  t)ie  marls  to  which  they  are  appUed. 
Besides  this,  in  all  pieces  of  marl,  some  particles  of  cat 
/carious  earth  most  be  exposed.  The  acid,  in  diisotving 
^hese,  set^  at  liberty  their  entangled  air.  This  now 
restored  to  an  elastic  st^te,  pushes  every  way  with  great 
force,  breal^s  the  shells  of  clay  contiguous  to  it,  and,  faj 
that  means,  exposes  more  of  the  calcarious  particles  to 
the  contact  of  the  acid.    Thus  the  solution  is  carried  on. 

Some  of  the  foregoing  reasoning  roaiy'be  applied  in 
favour  of  the  following  supposition.  It  is  probable,  thai 
in  a  compound  consisting  of  calcarious  earth  and  sand, 
the  particles  of  the  former  surround  and  cement  tiiose  of 
the  latter.  From  this  anangement  it  is,  that  when  snch 
a  composition  is  calcined  and  put  into  water,  the  whole 
jelent^  into  powder,  though  only  the  calcarious  earth  is 
liffected.  In  the  same  manner,  when  acids  are  applied  to 
this  calcined  substance,  they  find  no  difficulty,  even  witbr 
out  a  previous  pulverization,  and  without  the  afsistancf 
of  effervescence,  to  reduce  the  whole  to  powder ;  because 
tbqr  difsolve  the  cement. 
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salt  *.  No  visible  cffenxscence  ensyed  upon 
th?  mixtqre ;  but  a  remarkable  de^gree  of  heat 
was  generated.  When  as  much  of  the  acid 
was  added,  as  I  judged  necefsary  to  difsolve 
all  the  calcarious  earth  contained  in  the'inarl| 
I  filtered  the  mixture  in  the  usual  way.  Th^ 
residue  weighed  four  grains,  did  not  concrejlc 
by  drying,  and  was  considerably  whiter  than 
the  residue  of  the  marl  in  its  natural  state. 
The  filtered  liquor  was  pf  a  yellowish  hue, 
and,  upon  the  addition  of  an  alkaline  solution; 
precipitated  twenty-eight  grains  of  a  reddish 

powder. 

*  ■  •       .  . 

;  ..*  XXIII.  i  •  ;> 

'Ywenty  grains  of  shell  marl,  calcined'  iA 
Experiment" XX I.  generated,  with  the  acid  of 
sea-salt,  a  considerable' degree  of  heat,  'but 
without  any  effervesc^hcfe'.  The  unsoluble 
residue  yi'eighed  thirteen  grains,  and  the 
powder  precipitated  from  the  filtered  liquor, 
eighteen. 


Tr 


♦  The  caution  formeHy  j^iren  wilh  regard  to  pro- 

»  •  •      ■ 

coring  lime-water  from  calcined  marl,  'muU  also  he  ob- 
served in  the  application  of  acids  to  thi«  hodv ;  for,  with- 
out a  previous  pulverization,  the  experiment  is  generally 
ynsuccefsfuL 
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Two  circumstances,  worthy  of  attention, 
occur  in  these  Experiments.  The  one  is,  the 
absence  of  effervescence  during  the  solution  of 
the  calcarious  earth  5  the  other  is,  the  remark* 
able  difference  betwixt  the  weight  of  substance 
carried  off  from  the  marls  by  the  acid  of  sea 
salt,  and  the  weight  of  the  powders  afterwards 
precipitated  from  that  acid. 

• 

Both  these  unusual  appearances  may  be 
easily  accounted  for  from  Dr,  Black's  ingenious 
experiments  '^^  As  to  the  first,  the  efferves- 
cence which  ensues  upon  the  application  of 
acids  to  any  calcarious  substance  in  its  natural 
state,  proceeds  solely  from  the  expulsion  of  air 
contained  in  that  substanfre ,  Calcarious  esifhs 
are,  by  calcination,  totally  delved  of  their 
air;  therefore  those  earths,  in  this  state^  never 
can  e;ccite  any  effervescence  with  acids.  Hence 
the  absence  of  any  such  commotion  in  the  two 
foregoing  experiments  is  easily  explained. 

As  to  the  other  circumstances,  calcarious 
earths  by  calcination  lose  about  a  third  of  their 
weight.  This  lofs  is  found  to  proceed  fron| 
the  expulsion  of  air  and  moisture  naturally 

*  Edbb.  Pbji.  ETs.  vol.  II.  Art.  8. 
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contained  in  such  caiths.  Both  this  air  and 
■OBtuie,  and  consequently  die  original  weight, 
accofding  to  Dr.  ffiack's  observations  ^^ 
to  such  calcined  substances  by  di£sol- 
li^g  Aem  in  acids,  and  then  precipitating 
by  an  alkaline  salt.  As  the  marls  em- 
in  the  foregoing  experiments  had  un- 
the  action  of  fire,  dieir  cakarious  earth 
aeceisarily  be  dejMiTed  of  its  natural 
fiportkMi  of  air  and  mcNStuie ;  on  which  ac- 
mmitt,  die  solution  of  tius  eaith  in  die  muriatic 
lod,  and  its  subsequent  precipitation^  by  re* 
what  was  lost  in  die  fire,  could  not  hH 
Aj  to  incrrease  its  weight.  And  from 
it  happens,  that  die  weight  of  die  pre- 
dpiUlcd  powders,  added  to  diat  of  their  re- 
tpectife  residues,  equalled  pretty  exactly  the 
w^it  of  the  marls  before  calcination. 

It  may  be  also  remarked,  that  the  burnt  marl 
tf  Experiment  XXII.  yielded  a  smaller  pro- 
poition  of  residue  than  the  same  marl  in  its 
latmal  state  did.  For  when  diis  marl  was  ex- 
amined as  taken  from  the  pit,  its  unsoluble 
parts  were  nearly  a  third  of  the  whole ;  after 
luidergoing  the  action  of  fire,  they  did  not 

*  Treatise  formerlj  cited. 


254  GEORGICAL    ESSAYS 

exceed  a  fifth  *.  This  difference,  I  imagine^ 
is  the  effect  of  iron  contained  in  the  presenf 
marl.  Iron  in  ore,  discovers  none  of  its  mc^ 
tallic  properties,  and  consequently  is  not  then 
soluble  in  any  of  the  acids  f .  But  when  a 
body  containing  iron  is  calcined  in  contact 
with  an  inflammable  substance^  that  metal  im-^ 
mediately  afsumes  its  distinguishing  qualities^ 
and  of  consequence  becomes  obedient  to  thcF 
magnet,  and  soluble  in  acids.  Therefore  when 
our  marl,  in  its  natural  state,  was  exanuned 


^They  did  not  amount  to  a  seventh  part  of  the  weight 
which  the  marl  had  before  it  was  put  into  the  fire.  For 
the  weight  of  the  marl  then  was  thirty  grains,  the  weigM 
of  the  residue  extracted  afler  calcination  was  only  four. 

f  From  a  late  observation,  I  have  some  reason  to  doiibC 
the  trulh  of  this  afsertion.  Whilst  I  was  examining  tome 
shell  marl,  the  following  unusual  appearances  occurred 
to  me  during  its  effervescence  with  the  nmriatic  acid  s 
A  pungent  sulphureous  vapour  struck  the  nose ;  whof 
the  effervescence  was  at  an  end,  the  acid  bad  acquired 
a  peculiar  disagreeable  styptic  taste,  resembling  the  taste 
of  the  tinctura  martii.  Upon  the  addition  of  an  alkalinef 
salt  to  this  liquor,  when  filtered,  an  ochrey  film  rose  to 
the  surface  ;  and  a  brown-coloured  powder  felt  to  the 
bottom.  Having  re-difsolved  part  of  this  precipitated 
powder  in  the  acid  of  sea-sail,  I  added  to  the  solution 
some  drops  of  the  tincture  of  galls.  Instantly  a  deepr 
black  colour  was  produced  by  the  mixture.    Tlie 
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If  Ac  acid  of  sea-sak,  the  iioa  cootamed  in 
k  suftird  no  change,  but  Temaincd  in  die  filter 
as  port  of  the  residue.  On  the  other  hand, 
dus  marly  surrounded  on  all  sides  br 
pit-coal,  was  ptoperlr  calcined,  its 
soluble  in  acids,  and  consequentir 
ftto  pofr  dirough  the  filter,  widi  the  calcari- 
mm  cardi  inrisibhr  suspended  in  the  acid  of 
■asalL  Thus  it  is  cTident  that,  in  all  marls 
iron,  the  proportion  of  unsoluble 
most  be  diminished  bj  calcination.     A 


in  Ae  marl  mndcr  cxaBiittliao  being  tims 
I  wanted  to  kaov  what  pioportioa  uf  that 
ctxitaincd  in  this  sobstance.  For  this  purpose^ 
[ed  fiftj  drop*  of  the  acid  of  sea-salt  with  ese 
acd  tweotj  drops  of  pore  water*  1  dtiiolved  in 
Bixtare  ten  grains  of  the  precipitated  powder  abcre- 
coBseqaeotlT  sererte^c  d^cps  of  this  so*»- 
coBtaiiied  a  grain  of  the  pcWer.  I^to  twelre 
of  water  were  pat  serer.  cr:p5  of  Liis  solatioo. 
iiaa  cqoal  q^actlty  of  tiie  same  water  was  difsolred 
Uf  a  grain  of  pare  salt  of  Ueel.  To  each  of  these 
added  ^:u  drops  of  a  Tinrtsre  of  galls.  The  water 
cortairied  ocr  solation  became  therebf  cocii- 
dtatij  ciarktrr  in  its  coloor  than  the  other.  Therefore 
ta  graiii^  of  the  precipitated  powder  contained  more 
mm  thu  fourteen  grains  and  a  half  of  pvre  salt  of  fteeL 
His  marl  commanicated  none  of  its  iron  to  plno  water. 
Abovt  a  tiiird  part  of  its  tobftanrr  was  to£ih«s  n  itc 
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proof  of  the  existence  of  iron  in  die  marl  undef 
coQsideiatioOy  is  its  acquiring  a  reddish  cast 
in  the  fire,  which  all  clays  that  contain  iron 
are  observed  to  do.  That  this  iron  remaioB 
with  the  residue^  when  the  niarl  is  analysed  in 
its  natural  state,  and  pafses  off  with  the  calca- 
rious  earth,  when  the  analysis  is  performed 
after  the  marl  is  calcined,  is  evident  from  some 
circumstances  in  the  foregoing  experiments^ 
For  the  calcarious  earth,  extracted  from  marl 
in  its  natural  state,  was  always  white  *  ;  the 
residue  by  the  the  action  of  fire  became  red  f . 
On  the  other  hand,  the  calcarious  earth  of  cal- 
cined marl  had  a  reddish  appearance,  and  the 
residue  was  white  %. 

SECTION  VIII. 

All  the  foregoing  experiments  were  directed 
towards  the  resolution  of  marl.  I  next  at- 
tempted an  artificial  composition  of  this  sub- 
stance. 

Experiment  XXIV. 
Seven  parts  of  pure  chalk  were  mixed,  and. 


*  Experiment  XV.      fExpeiiinent  IV.      4£xj)Cii- 
nentXXIL 
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bjr  tfie  alsistancc  of  water,  well  kneaded  with 
one  part  of  tough  clay.  ITiis  paste,  when  dry, 
relented  suddenly  upon  theapplicationof  water. 
Water  also  readily  reduced  it  to  powder,  after 
a  sufficient  calcination.  From  this,  and  the 
Experiments  IX.  and  XX.  it  appears,  that  all 
InopoTtions  of  clay  and  calcarious  earth  com- 
pounded together,  will  not  resist  the  influence 
of  water  applied  to  them  after  calcination. 

m 

XXV. 

Four  parts  of  chalk  were  properly  kneaded 
witfi  one  part  of  clay,  and  dried,  Tliis  mix- 
ture, when  calcined  and  put  into  water,  suf- 
fered ho  perceptible  change.  The  event  was 
the  same,  whatever  proportion  of  clay  was 
used ;  provided  this  w^as  not  lefs  than  the  pro- 
jportion  employed  in  the  last  composition. 

XXVI. 

Four  pfirts  of  chalk,  one  part  of  sand,  and 
one  of  clay,  were  well  kneaded  together,  and 
dried.  When  this  mixture  was  put  into  water 
after  calcination,  it  cracked  in  several  places, 
but  did  not  fall  down  into  powder.  From  this 
^^  see,  that  the  addition  of  a  little  sand  to  the 
proportions  used  in  the  last  experiment,  makes 

Volume  /.  R 
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a  cootpo^tion  unable,  when  sufEciently  burned^ 
to  resist  the  influence  of  water.  And  this  hap-, 
pens>  because  such  an  addition  augments  die. 
surtaces  to  be  connected  farther  than  the  clay 
can  be  properly  extended.  For  this  reason  it 
is,  that  a  greater  proportion  of  sand  than  what 
is  employed  in  this  experiment,  gives  a  com-i 
position  which  the  action  of  fire  renders  unable 
to  resist  water  in  the  smallest  degree.  Com- 
pare Experiments  VII.  and  VIII.  with  Expe« 
riments  XVIII.  and  XIX. 

XXVII. 

Six  parts  of  chalk,  two  parts  of  sand,  wad 
one  part  of  clay,  gave  a  composition,  which^ 
when  calcined  and  put  into  water,  immedir 
ately  fell  down  into  powder.  I  have  seen  a 
lime-stone  consisting  of  the  same  proportion 
of  earths. 

It  may  be  remarked,  that  though  the,  last 
composition,  and  that  of  Experiment  XXIV. 
quickly  relented  in  water  after  calcination,  yet 
many  little  mafses  in  both  suffered  no  change. 
This  was  probably  owing  to  some  inequalities 
in  the  mixture,  by  which  the  particles  of  clay 
were  in  some  places  allowed  to  remain  in  coik* 
tact  with  one  another. 
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XXVIIL 

Equal  parts  of  quick-lime  *  and  sand  were 
kneaded  together  and  dried.  In  this  state  the 
mais  suffered  no  change  from  water  i  but  when 
pioperly  burnt,  it  exploded  in  water  with  con* 
dderable  violence. 

XXIX. 

A  piece  of  old  mortar,  after  calcination,  fell 
down  immediately  in  Water.  This  mortar,  ex* 
amined  by  the  acid  of  sea-salt,  appeared  to 
consist  of  calcarious  earth  and  sand,  in  equal 
proportions  f  • 

Thus  it  is  manifest,  that  calcarious  earth  and 
clay  constitute  a  substance  pofsefsed  of  the 
properties  of  marl ;  and  that  a  mixture  of  the 
same  earth  and  sand,  even  in  equal  proportions. 


*  I  could  by  no  means  make  crude  calcariout  earth 
cohere  with  sand  in  such  a  manner  as  to  resist  either  tha 
•lightest  touch|  or  the  influence  of  water. 

f  In  the  same  manner,  the  proportion  of  sand  in  any 
mortar  may  be  easily  examined ;  and,  Consequently,  he 
composition  of  such  mortars  as  have,  for  many  ages,  with^ 
stood  the  effects  of  time,  may  be  thus  discovered. 

R3 
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is  not  destitute  of  the  most-  distinguishing  cha- 
racters of  lime-stoned  These  circumstances 
serve  to  support  the  account  formerly  gi^ren  of 
the  natural  composition  of  marl  and  lime-stone^ 
whilst  at  the  same  time  they  show  that 
considered  as  calcarious  bodies^  may 
many  lime-stones  in  purity.  Marls,  howevn; 
are  limited  in  the  proportion  of  their  calcarious 
earth.  They  cannot,  according  to  my  obser- 
vations, contain  much  above  four-fifths  of  it. 
Lime-stone  may  consist  entirely  of  this.eartlu 

From  the  affinity  betwixt  marls  and  lime- 
stone, we  may  see  whence  it  happens,^  that  a 
bed  of  the  latter  is  often  found  interposed  be- 
twixt two  beds  of  the  former.  The  calcari- 
ous earth  in  both  is  the  same.  The  subsidence 
of  clay  in  the  one  case,  and  sand  or  nothing  in 
the  other,  along  writh  that  earth,  makes  all  the 
difference.  Among  beds  of  marl,  a  bed  of 
coarse  stone  sometimes  occurs.  This  stonCf 
however,  I  have  generally  found  to  contain  a 
considerable  proportion  of  calcarious  earth-; 
but  the  quantity  of  this  earth  was  too  small  to 
procure  the  stone  the  denomination  of  lime- 
stone ;  and  the  quantity  of  clay  in  it  was  not 
sufficient  to  intitle  it  to  a  place  among  maris« 
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SECTION  IX. 


Having  in  this  manner  analysed  marl  as 
newly  dug  from  Ihe  ground,  I  next  proceed 
to  examine  this  substance  after  its  exposition 
to  the  air.  The  Experiments  IIL  IV.  XV. 
XVI.  XVII.  were  repeated  upon  marls  that 
had  been  exposed  for  many  months.  The 
eVents  were  the  same,  as  when  the  experi- 
ments were  made  upon  newly-dug  marl  5  nay, 
part  of  a  stratum  of  stone-marl,  after  it  had 
been  exposed  for  three  years  to  the  open  air, 
and  had  undergone  all  the  visible  changes  that 
]9sually  proceed  from  such  an  exposition,  dis- 
CQ^red  the  same  proportions  of  calcarious 
earth  and  clay,  as  when  it  was  taken  from 
fte  pit. 

Marl,  wlien  used  as  a  manure,  is  generally 
supposed  to  attract  from  the  air  a  certain  acid 
spirit,  with  which  it  combines  into  a  neutral 
salt,  the  powerful  promoter  of  vegetation.  I 
shall  here  add  an  account  of  two  experiments, 
made  with  a  view  to  ascertain  the  existence 
t>f  that  salt. 

Experiment  XXX. 

Two  drachms  of  clay-marl,  which  had  been 

R3 
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exposed  to  the  air  for  six  montfas^i^ere  digested, 
with  a  considerable  heat,  in  ten  ounces  of  wa* 
ter.  This  water,  after  twenty-four  hours,  was 
filtered  off,  and  the  same  quantity  again  added. 
After  the  same  space  of  time,  this  second  wa« 
ter  was  also  filtered  off*.  The  marl  being  then 
dried,  wanted  a  grain  of  its  original  weight. 
JTone  of  the  filtered  waters  suffered  any  change 
from  the  addition  of  an  alkaline  salt.  Both  oi 
them  were,  by  a  gradual  evaporation,  reducea 
to  the  quantity  of  an  ounce.  This  differedm 
no  visible  manner  from  the  waters  before  eva- 
poration,  except  that,  after  standing  a  little 
time,  it  deposited  a  small  quantity  of  a  grayisb 
insipid  earth,  which,  after  a  very  brisk  effer- 
vescence, diftolved  entirely  in  the  acid  of  nitre. 
Nothing  but  such  an  earth  remained,  when  the 
evaporation  was  pushed  to  drynefs. 

XXXI. 

Two  drachms  of  shell-marl,  which  for  three 
years  had  been  exposed  to  the  open  air,  were 
treated  precisely  in  the  manner  described  in  the 
foregoing  experiment,  and  in  every  respect  with 
the  same  appearances.  The  marl,  after  digef- 
tion,  wanted  half  a  grain  of  its  original  weight. 
The  filtered  waters  suffered  no  change  from  the 
alkaline  solution,  and  left,  upon  e vaporation^  4 
small  quantity  of  calcarious  earth. 
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Lwo  experiments  seem  to  contradict 
vOinmon  opinion  with  regard  to  the  opera- 
ot  marl  in  agriculture  ;  for  the  marls  here 
:  :{jloyedhad  certainly  been  exposed  as  long  as 
i  iio-ht  have  been  sufficient  for  the  attraction  of 
a  considerable  portion  of  the  aerial  acid,  and 
the  consequent  formation  of  a  sensible  quantity 
of  a  neutral  salt.     But  these  marls  evidently 
contained  nothing  of  a  saHne  nature.    For,  by 
digestion  in  water,  the  proper  menstruum  of 
every  salt,  they  suflfered  in  weight  no  dimi- 
nution of  any  consequence.    The  grain  want- 
ing in  Experiment  XXX*  and  the  half  grain 
in  Experiment  XXXI.  may  be  safely  allowed 
^is  the  consequence  of  lofs  of  substance,  which 
no  attention  can  prevent  in  the  procefs  of  such 
experiments.     But  supposing  this  diminution 
of  weight  really  to  proceed  from  the  solution 
of  €ome  saline  substwce^  sjuch  an  inponsider- 
able  quantity  of  salt  will  by  no  means  account 
for  the  effects  produced  by  marl ;    therefore 
these  effects  must  proceed  from  some  other 
cause. 

The  filtered  waters  left,  upon  their  evapora^- 
tion,  a  substance  which  did  not  in  the  smallest 
degree  partake  of  the  nature  of  salt.  Besides 
this^  an  alkaline  solution  added  to  these  waters 
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produced  upon  them  no  visible   alteration} 
which  would  not  have  been  the  case,  if  they 
had  extracted  any  thing  of  a  saline  nature  firom 
the  marls.     For,  as  marl  contains  no  alkaline 
salt  *,  the  calcarious  earth  alone  of  this  sub* 
stance  could  serve  as  a  basis  for  the  formation' 
of  a  neutral  salt;  and  it  is  well  known,  that  all 
such  neutral  salts  are,  after  solution  in  water, 
immediately  decompounded  by  the  addition 
of  an  alkaline  salt,  which  never  fails  to  throw 
the  earth  to  the  .bottom  in  form  of  a  white 
powder.  .  Therefore,  if  our  waters  had  ex- 
tracted any  salt  from  the  marls  with  which 
they  were    digested,    the    alkaline   solution 
would  infallibly  have  discovered  it-f* 

It  may  be  objected,  that  the  heat  employed 
jn  the  foregoing  experiments  was  too  incon- 


*  Experiments  I.  II. 

f  Having  dif^olved  twenlj-seven  grains  of  pure  chalk 
in  ^  drachrn  of  ihc  nitrous  acid,  and  mixed  the  solution 
w'Xi  five  draclin-iS  of  water,  I  found  that  one  drop  of  this 
mixture  could,  by  tiio  alkali.ie  solution,  be  discovered  in 
Ivvo  ounces  of  soft  water.  But  no  more  than  a  sixth  part 
f;f  tl.ut  drop,  at  tnc  utinnst,  can  be  considered  as  salt; 
ti.erelore  one  drop,  c%iual  in  weight  to  a  grj^in  of  pure 
^^'t,  will  b«  discoverable  in  twelve  ounces  of  water. 
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-    siderabte  to  promote  the  solution  of  the  salt 
contained  in  the  marls  under  examination. 
Butj  to  obviate  this  objection,  it  must  be  con* 
ttdered,  that  the  heat,  in  which  these  ex- 
periments were  made,  greatly  exceeded  anjr 
heat  to  which  the  soil  in  our  climate  is  ever 
exposed.     From  whence  it  is  evident,  that 
whatever  proportion  of  salt  our  marls  may  ac- 
quire from  the  air,  this  salt  never  can  con- 
tribute by  its  solubility  to  vegetation ;   and 
consequently  marls  cannot  act  in  the  manner 
that  is  generally  supposed.     Besides,  to  re- 
move all  doubt  with  regard  to  this  point, 
I  boiled  in  water,  during  an  hour,  two  drachms 
of  the  marl  of  Experiment  XXX,    This  marF, 
when    afterwards    settled  by  filtration    and 
dried,  weighed  two  drachms  and  a  grain. — 
The  filtered  water  suffered  no  change  from 
the  alkaline  solution.    This  experiment  was 
repeated  with   the  same  appearances  upon 
the    shell-marl    of   Experiment   XXXII. — 
Hence  it  is  manifest,  that  our  marls,  by  ex- 
position  to  the  air,    had   acquired  nothing 
of  a  saline  nature. 

In  Experiments  XXX.  XXXI.  it  is  men- 
tioned, that  the  digested  waters  left,  upon 
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th^k  eyttporation^  a  small  quantity  of  real  cal-* 
various  earth*  I«est  this  earth  .should  be  sus* 
pected  to  proceed  from  som&  marly  sak  de* 
CQmpouq^ed  inthe  progrefs  of  the  evaporationt. 
it  must  be  observed^  that  the  pure  fountain 
water  -  employed  in  these  experiments^  de-t 
posited^  by  the  same  treatment^  a  quantity 
of  calcarious  earth  equal  to  what  was  afforded 
by  the  digested  waters^  and^  from  this  cir* 
cumstance,  we  may  perceive  whence  pro- 
ceeded the  increase  in  the  weight  of  the  marl 
which  had  been  subjected  to  so  long  boiling. 

Upon  the  surface  of  some  marly  rocks 
which  looked  towards  the  norths  and  ha4 
been  exposed  time  immemorial  to  the  open 
air,  I  found  a  thin  white  efflorescence.  In 
many  places,  where  water  trickled  down  from 
the  rocks  above,  mofs,  to  the  thicknefs  of 
some  inches,  had  been  in  time  accumulated^ 
and  was  now  crusted  over  with  a  hard  white 
substance.  Below  this  crust,  the  different 
plants  of  mofs  were  found  disposed  in  a  very 
regular  manner,  and  soldered  together  by 
a  substance  similar  to  the  crust.  Here  I  ex- 
pected to  have  found  the  salt  of  marl,  but 
could  not,  by  any  treatment,  discover  the 
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niaiicst  indication  of  it.  The  mineral  acids, 
i.iter  a  very  brisk  effervescence,  difsolved  en- 
tirely both  the  efflorescence  from  the  surface 
of  the  rock,  and  the  matter  which  adhered  to 
the  mafs.  From  this  circumstance  itappears, 
that  these  substances  consisted  solely  of  the 
calcarious  earth  of  the  marl,  freed  from  the 
other  earths,  by  the  moisture,  &c.  whose 
action  it  had  for  many  years  undergone. 

These  maris  w^re  exposed  alone  to  the  air. 
Whether,   when  incorporated  with  the  soil, 
3uch  substances  may  be  more  readily  cork* 
▼erted,    in  their  calcarious    part,    into  salt 
proper  for  the  nutrition  of  vegetables,  experi- 
ment alone  can  determine.      Some  circum- 
stances  in  the  manufacture  of  nitre  seem  to 
persuade  us  that  they  may.     On  the  contrary, 
observations  are  not  wanting  which  appear  to 
take  greatly  from  the  probability  of  such  an 
opinion ;  for  marls  are  found  to  produce  the 
most  remarkable  effects  on  light  exhausted 
soils,  where  they  can  find  little  or  nothing 
proper  for  furthering  the  nitrous  procefs,  or 
the  production  of  any  salt  we  are  yet  ac- 
quainted  with,      However  that  may  be,  I 
think  we   are   authorised   by  the  foregoing 
fxperiments  to  afsert,    that    marl    acquires 
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nothing  of  a  saline  nature  by  being  expo&e4 
alone  to  the  open  air^» 

If  no  salt  is  formed  upon  marl  from  its  ex« 
position  to  the  air^  how  does  marl  operate  ? 
An  answer  to  this  questiod  would  necefsarily 
lead  us  to  consider  the  operation  of  manures 
in  general ;  a  subject  too  extensive  and  in- 
tricate to  be  discufsed  within  the  narrow 
limits  of  this  efsay. 


*The  following  observation,  however,  most  not  be 
concealed.  Upon  a  stratum  of  marl,  which,  wiUi  odief% 
had  been  exposed  for  ages  to  the  open  air,  I  imaA  a 
whitish  saline  efflorescence  in  considerable  qnantityw^p* 
This  efflorescence  was  moi6t,and  difsolved  readily  in  water. 
An  alkaline  salt  added  to  a  solution  of  it  immedialidf 
precipitated  a  calcarioas  earth.  After  separating  tbb 
earth  by  filtration,  (he  remaining  liquor  mflbrded^  hf 
a  proper  evaporation,  many  distinct  crptali  of  a  cobical 
figure.  They  tasted  like  sea-salt,  crackled  in  the  it% 
and,  by  the  addition  of  the  vitriolic  acid,  emitted  copimu 
suffocating  fumes.  Hence  it  appears,  that  the  salt  fiwnd 
npon  this  marl  consisted  of  the  muriatic  acid,  united  to 
calcarions  earth.  It  is  singpilar  that  no  vestige  aT  tUa 
salt  appeared  upon  any  of  the  beds  of  marl  bot  one,  aad 
this  one  had  nothing  peculiar  either  in  its  cooiposiliea 
or  situation.  It  differed  from  the  rest  in  this  onlyi  it 
was  pofsefsed  of  a  greater  degree  of  moisture. 
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ESSAY  XVIII, 

On  Agriculture  and  AJianqfactures. 

I  jIE  improvement  of  agriculture  is  an  object 
of  more  reaJ^cQportance  to  Great  Britain,  than 
anj  that  w^  can  ever  have  in  view.  Our  com- 
mcxpe  ^d  pianufactures  are  very  productiye ; 
but,  if  in  search  of  this  kipd  of  v/ealth,  wq 
^ect  the  necef^a^ies  and  comforts  of  li^, 
ff  shall  retail  the  sj^adow,  and  lose  the  sub- 
st^fse ;  while  in  the  act  of  doin^  so  we  incur 
^  j^k  of  losing  both  our  spirit  and  inde- 
peadence,  together  with  that  importance 
among  nations  which  we  have  gained  s  the 
necefsary  effect  of  our  becoming  dependent 
pp  others  for  our  subsistence. 

-Agriculture,  as  the  first  and  most  important 
object  with  all  nations  of  territory,  should  be 
carried  to  the  greatest  pofsible  perfection, 
bpfore  any  considerable  encouragement  is 
given  to  manufactures.  It  ought,  indeed,  to 
be  considered  as  the  life  and  soul  of  all  manu- 
factures, whicjb  wilj  every  where  prosper  an4 
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flourish  nearly  in  proportion  as  the  agricultoie 
of  the  country  is  more  or  lels  in  a  state  of 
perfection. 

Some,  indeed,  who  are  accustomed  to  be- 
lieve that  every  thing  may  be  accomplished 
with  money,  are  induced  to  suppose,  that  by 
giving  full  encouragement  to  manufactures; 
bringing  them  to  a  state  of  prosperity,  and 
thereby  attracting  wealth  from  abroad,  that 
wc  must  necefsarily  encourage  our  nadonal 
agriculture  at  the  same  time.  But,  in  reality^ 
this  is  seldom  found  to  happen;  peifaaps  In 
no  instance  whatever  with  countries  Aat 
pofsefs  any  considerable  extent  of  territoiy. 
Nations  abounding  in  population,  as  wdl » 
in  the  necelsaries  of  life,  will  always  derivt 
advantage  from  a  floinrishing  state  of  tfieir 
manufactures;  and  the  wealA  which  iSbtm 
produce  will  give  &rther  encouragement  to 
the  improvement  of  their  soil.  But  whero 
money  is  already  abundant,  and  the  popula- 
tion not  great,  as  is  precisely  the  case  with 
this  coimtry  at  present,  manu&ctures,  if  car- 
ried beyond  a  certadn  extent,  will  be  pro- 
ductive of  the  very  contrary  effect ;  and  may 
even  be  carried  so  far  as  completely  to  dieck 
ttie  improvement  of  land.     In  tUs  state  of 
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a  country,  a  few  opulent  merchants  andt 
manufacturers,  may  improve  the  small  landed 
properties  which  they  pofsefs,  in  the  highest 
pof^ble  manner  ^  while  a  great  proportion  of 
the  contiguous  districts,  and  even  of  the 
whole  lands  in  the  nation,  equally  fit  for 
cultivation,  may  remain  for  ages  in  a  state  of 
slow  improvement. 

IT  much  larger  profits  are  to  be  obtained  hj 
Bianufactures  than  can  pofsibly  be  got  in 
agriculture,  and  if  higher  wages  are  given  to 
workmen  in  the  one  line  than  the  other  can 
affbrdj  as  now  is  undoubtedly  the  case  in  this 
country,  the  money-capital  of  the  kingdom 
will  be  withdrawn  from  every  scheme  con* 
nected  with  agriculture,  and  placed  in  manu- 
&ctures ',  at  the  same  time  that  labourers  will 
dsuly  become  more  difficult  to  procure,  and 
at  last  too  expensive  to  admit  of  being  em- 
ployed. Even  at  present,  this  is  so  far  the 
case  with  us,  that  in  many  districts  agricul- 
ture is  not  advancing,  and  evidently  from  this 
cause.  For,  over  the  whole  nation,  it  will  be 
found,  that  while  improvements  in  tillage  are 
still  carried  on  with  spirit  in  counties  not 
pofsefsed  of  large  manufactures,  they  are  very 
commonly  in  a  state  of  languor,  and  even  fall- 
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ing  behind,  where  these  have  prevailed  in  stnjT 
considerable  degree ;  which  not  only  attract 
almost  the  whole  labourers  of  their  several 
districts  towards  them,  but  even  the  monied 
properties  of  the  landholders,  as  well  as  of  the 
farmers,  who  from  the  temptation  which  the 
profits  of  these  extensive  works  hold  forth  to 
them,  are  often  induced  either  to  become 
partners  in  them  immediately  themselves,  or 
to  fix  their  sons  in  them  as  piartners :  by  which 
their  farming  capitals  being  diminished,  all 
&rther  improvements  of  their  farms  are  either 
put  entirely  out  of  their  power,  or  they  pro- 
ceed  with  much  lefs  energy  and  effect.  So 
&r,  itideed,  has  the  itifluence  of  this  in  many 
districts  gone,  that  if  it  be  not  quickly  counter- 
acted, more  national  harm  is  likely  to  ensue 
from  it  than  all  the  wealth  which  the  most 
flourishing  state  of  our  manufactures  can  pro- 
duce, will  ever  be  able  to  compensate. 

Nor  is  our  situation,  in  this  ihiportint 
point,  in  any  degree  singular :  similar  causes 
will  every  where  be  productive  of  similar 
effects.  And,  accordingly,  in  every  kingdom 
of  Europe,  (I  am  still  alhiding  to  nations 
pofsefsed  of  considerable  territorial  property) 
such  as  France,  Germany,  and  Italy,  it  is 
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Vheli  known  that,  with  scarcely  smy  exception^ 
'Agriculture  has  been  most  perfectly  carried 
#»]ii  tkose  places  where  extensive  manufiic- 
\am  have  hever  existed. 

I  do  not  from  this  mesui  to  conclude,  that 

tmufiurtures  in  this  country  ought  not  to  be 

saeOuiaged ;  but  I  consider  it  as  a  fair  ai*gu« 

I .   tfUkt  ifi  support  of  an  opinion  which  I  wish 

l|;€$tahlish,  that  while  any  considerable  part 

i    i|f  9ur  improveable  territory  is  left  neglected 

|i  md  unproductive!  particiUariy  while  we  are 

•jj^figed*  to*  apply  yearly  to  other  nations  for 

Hhige  supply  of  com,  which  an  improved 

dddvation  ofour  own  fields  would  render  un^ 

HfMeinry^  it  is  for  the  general  interest  and 

leeurity  of  every  part  of  the  realm,  that  the 

0)ost  decisive  encouragement  should  be  given 

to  agriculture :    by  which  abundance  being 

secured  of  all  the  necefsaries  of  life,  with  their 

constant  concomitant,  an  extensive  popula<» 

l^n^  every  manufacture  in  the  kingdom  might 

llien  with  more  propriety  be  encouraged,  than 

dtaftwith  safety  be  done  at  present. 

Some  have  been  induced  to  suppose,  and 

eiven  boldly  to  afsert,  that  the  agriculture  of 

Gitat  Britain  cannot  be  brought  to  a  higher 
Volume  /.  S 
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state  of  perfection  than  that  to  which  it  has 
already  attained :  but  this  is  so  entirely  con- 
trary to  fact,  that  all  who  are  versed  in  rural 
affairs  will  admit,  that,  with  due  encourage- 
ment, our  agriculture  might  with  ease  be  im- 
proved so  as  to  yield  considerably  more  than 
double ;  probably,  three  times  the  present 
amount  of  it.  For  it  is  not  merely  the  commons 
and  those  grounds  usually  termed  wastes,  and 
of  which  the  quantity  over  the  nation  is  very 
great,  which  require  improvement:  on  almost 
every  farm,  except  perhaps  in  a  few  districts 
of  natiirally  rich  soil,  and  which  have  long 
been  in  a  state  of  high  cultivation,  every 
farmer  will  allow,  that  with  more  ample 
funds,  the  piroduce  might  be  greatly  in- 
creased ;  by  which  we  might  not  only  be 
rendered  at  all  times,  and  in  all  circumstances^ 
completely  independent  of  other  nations  for 
our  supplies  of  corn,  but  enabled  to  support 
a  much  more  extensive  population!  Objects 
of  such  magnitude  and  importance,  that,  in 
the  view  of  national  strength,  security,  and 
comfort,  scarcely  any  other  can  be  compared* 
to. 

Nor  would  it  be  either  difficult  or  expen- 
sive   to    give    such   encouragement  to  this 
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Source  of  wealth   and  prosperity,  as,  in  no 
great  length  of  time,  would  carry  it  to  a  de- 
gree of  perfection  which  it  may  otherwise 
never  be  able  to  attain.      All  that  a  scheme 
for  this   purpose   appears   to  require,  is  an 
annual  and   generous   allowance  in  money, 
which  the  nation,  even  in  the  expensive  war 
in  which  it  is  engaged,  appears  to  be  suf- 
ficiently able   to   afford;  this  money  to   be 
placed  under  the  direction  of  the  Board  of 
Agriculture,  to  be  employed  in  giving  anima- 
tion to  the  husbandry  of  the  united  kingdoms. 
iThe  immediate  advantages  would  be,  that  it 
Would  quickly  produce  a  more  ample  supply 
of  all  the  necefsaries  of  life,  than  hitherto  we 
have  ever  pofsefsed,  together  with   all  the 
t^neficial  effects  which  never  fail  to  result 
from  their  being  abundant.     And  here  I  beg 
leave  to  observe,  that,  among  other  improve- 
ments, a  particular  encouragement  should  be 
given  to  the  cultivation  of  potatoes,  which, 
being  a  nutritious  and  peri^iable  root,  will  at 
all  times  operate  against  the  combination  of 
monied  men;  who  having  it  in  their  power  to 
hoard  up  all  kinds  of  grain,  can,  by  that  act, 
make  a  plentiful  harvest  have  the  same  opera- 
tion upon  the  public  as  a  bad  one.     Agricul- 
ture, under  due  encouragement,  will  neces- 

S2 
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sarily  tend  to  a  rapid  increase  of  population  s 
and  by  exciting  in  our  youth  a  greater  bias, 
for  the  improvement  of  land  than  for  manu^';^ 
factures,  it  would  render  them  more  healdi/ii 
more  attached  to  their  country,  and  therefiM||;!^ 
more  to  be  depended  on  for  its  protecticMli^. 
than  men  can  in'  general  be  whose  liv^  a^^' 
usually  spent  in  difsipation,  as  too  frequenl 
happens  with  the  lower  clafs  of  manufaci 
when  collected,  as  they  now  commonly  are^  J 
large  numbers  together;  and  who  sel^ 
place  any  value  upon  a  country,  but  in 
portion  to  the  money  that  they  receive  ill 
(or  their  workmanship.  Exceptions  to. 
are,  nd  doubt,  to  be  met  with ;  but  it  niusf 
admitted,  that  a  nation,  whose  youth  coi 
mostly  of  manufacturers,  will  never  be 
secure  or  independent,  as  it  would  be 
the  same  population  employed  in  the  cull 
tion  of  land.  We  l)^ve  now  the  satisl 
of  knowing  that  the  population  of  Englandf' 
not  lefs  than  ten  millions ;  and  as  it  is  inci 
bent  upon  Government  to  provide  for 
support  of  so  many  persons,  without  ha^ 
recourse  to  foreign  nations  for  every  kind 
grain,  I  flatter  myself  that  the  adoption  of 
annexed  plan  will  be  attended  with  the  vUm 
terial  advantage  of  letting  us  know  the  qui#* 


.^ 
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tity  of  land  that  ought  to  be  in  constant 
cultivation  for  the  maintenance  of  a  given 
number  of  people.  Upon  the  supposition 
that  seven  millions  of  persons  eat  wheaten 
bread,  about  six  millions  of  acres  should  be 
annually  employed  in  raising  wheat  sufficient 
for  eighteen  months  .consumption.  This,  in 
a  few  years,  would  place  us  in  the  amiable 
situation  of  being  exported  of  grain  to  a  con- 
siderable amount :  a  thing  devoutly  to  be 
wished  for.  Notwithstanding  there  can  be 
neither  difficulty  nor  clanger  in  the  execution 
of  this  plan,  I  am  convinced  thi)t  J^arjiamentary 
authority  will  be  required  towards  attaining 
regular  and  correct  Returns  from  the  respective 
parishes. 


The  mildneft  of  this  mode  is  a  great  recom- 
mendation to  it.  Measures  of  a  more  ri^or-- 
ous  nature  would  not  be  vvell  received. 


S3 
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ESSAY  XIX. 


On  Goose  Diaig, 


nihil  improbus  anser, 
Strymonixque  grues,  et  amaris  intuba  fibris« 

Officiunt,  aut  umbra  nocet 

ViRG.  Georg.  Book  I.  ▼.  \\^. 

Mr.  HOLDSWORTH,  in  his  very  judiciou  s 
remarks  upon  Virgil,  makes  the  following  ol>— 
servation  upon  the  above  pafsage, 

*'  Virgil  speaks  of  geese,  as  a  very  trouble- 
some  bird,   and  very  pernicious   to  com.— • 
They  arc  still  so,  in  flocks,  in  the  Campania- 
Felice,  the  country  which  ^'^irgil  had  chiefly 
in  his  eye  when  he  wrote  the  Gcorgics." 

In  that  remarkable  long  and  severe  frosty 
which  happened  in  the  year  1739-40,  vast 
flocks  of  wild  geese  came  and  settled  upon 
the  green  corn  in  many  parts  of  Cambridge- 
shire and  Huntingdonshire,  which  were  nearest 
to  the  Great  Bedford-Level.  The  farmers,  it 
being  quite  a  new  visitation,  were  very  greatly 
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alarmed,  thinking  their  crops  would  be  en- 
tirely ruined  by  the  depredations  of  those 
voracious  birds;  but  very  soon  after  their 
departure,  all  those  fears  subsided,  and  they 
were  agreeably  surprised  in  finding,  that  those 
corn  lands  which  had  been  most  preyed  upon 
by  such  new  visitants,  gave  as  pleasing  a  pros- 
pect for  a  plentiful  crop,  as  those  that  had  not 
been  touched  ^t  all  by  them.  The  ycry  un- 
common severity  of  that  remarkable  wi;^tcr, 
locking  vp  all  those  watery  resources  for  food, 
within  the  lower  and  interior  parts  of  that 
great  level,  obliged  the  birds  to  migrate  in 
search  of  it  elsewhere  ;  and  paving  found 
a  new  and  palatable  supply  fronji  the  green 
•corn,  they  have  ever  since  come  up  in 
vast  flocks  upon  the  setting  in  of  severe 
frosts,  and  feed  upon  it,  undisturbed  by 
the  fanners,  as  long  as  the  cold  vyeathejr 
lasts ;  their  dung  and  tl;ieir  trampling,  being 
found,  from  experience,  serviceable,  and  not 
in  any  respect  prejudicial.  It  niust  be  ob- 
served, that  they  chiefly  rest  upon  jthe  out- 
laying lands,  or  those  at  a  good  distaaicc  frotn 
the  towns  or  villages ;  and  that  those  lands 
are  generally  of  a  lighter  nature  of  soil,  and 
also  poorer,  than  those  in  th?  lower  parts  of 
the  common  fields,  which  come  in  for  more 

S4 
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than  a  proportionate  share  of  the  jrard  dun^. 
The  green  com,  especially  the  rye,  being  also 
commonly  depastured,  in  those  lower  parts  of 
the  field,  with  ewes  and  lambs ;  a  most  noble 
advantage  to  the  farmers,  where  the  land  is 
in  sufficient  heart  and  strength  to  allow  it. 
What  I  would  wish  to  infer  from  the  above 
observations,  is,  that  general  rules,  in  regard  to 
practices  in  husbandry,  will  seldom  hold  just 
and  true ;  I  do  not  doubt,  but  the  wild  geese 
coming  in  such  vast  flocks  upon  the  green 
com  in  the  Campania-Felice,  might,  in  the 
time  of  that  very  accurate  and  judicious 
writer,  be  found  to  do  injury  to  the  crops; 
and,  pofsibly,  the  same  observation  may  still 
hold  true — much  depends  upon  the  nature  of 
the  soil,  mufh  upon  the  climate,  and,  probably^ 
still  much  tnore  upon  the  stage  of  g^wth  the 
com  is  in  when  it  is  preyed  upon  by  those  de^ 
vouring  birds.  Doctor  Martyn  is  pleased  to 
observe  upop  this  pafsage,  ^^  That  the  goose 
is  injurious  wherever  it  comes,  by  plucking^ 
up  every  thing  by  the  roots."  Columella 
quotes  Celsus  much  to  the  same  purpose, 
^^Quicquid  tenemm  contingere  potest,  carpit/* 
J^illadius  says,  ^^  (..ocis  consitis,  inimicus  est, 
quia  sata,  et  morfu  laedit  et  stercore."  This 
potion  of  the  dung  of  geese  injuring  ^ 
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grounds  where  they  feed,  still  prevails  amongst 
eome  few  country  peopte ;  but  experience 
will  convince  us,  that  gnrfs  grows  as  well 
under  the  dung  of  those  animals  as  most 
others.  As  to  those  bare  places  which  are 
observable  where  geese  very  much  frequent, 
they  are  occasioned  by  their  drawing  up  some 
of  the  grafs  by  the  roots,  and  not  from  any 
noxious  quality  in  their  dung ;  as  there  is  great 
reason  to  believe  it  to  be  of  a  very  fertifizin^ 
nature,  though  not  so  much  so  as  that  of  sea- 
birds,  they  feeding  much  upon  animal  food. 

There  is  a  small  island  at  the  entrance  of 
the  Lancaster  channel,  called  Fowlly  Island; 
a  name  supposed  to  be  given  it  from  the 
immense  quantities  of  sea-fowls  or  birds,  that 
constantly  frequent  it ;  the  grafs  upon  it  is 
uncommonly  sweet  aiid  nourishing  ;  the  beef 
and  mutton  fed  there  being  remarkably  fine 
flavoured  as  well  as  fat.  This  island  main- 
tains an  unusual  quantity  of  stock,  for  the  size 
of  it,  both  summer  and  winter;  and  its 
fertility,  as  well  as  the  excellent  quality  of  the 
grafs,  are  seemingly  owing  to  the  vast  quan- 
tities of  dung  deposited  there  by  those  marine 
birds.  The  farmers  are  so  much  convinced 
pf  it,  that  they  will  not  suffer  those  birds  to 
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be  disturbed,  if  they  can  prevent  it,  at  any 
time  ;  but  especially  at  the  breeding  season, 
when  the  whole  island  is  covered  with  nests 
of  various  kinds. 

I  am  certain  that  considerable  quantities  of 
most  valuable  manure  might  be  raised  by 
farmers  who  live  near  large  commons,  and 
keep  great  flocks  of  geese,  if  they  would  use 
the  best  methods  of  obtaining  it.  It  is  ob- 
servable, that  the  goose  being  a  domestic 
bird,  generally  makes  towards  its  own  home- 
stal,  or  place  of  breeding,  about  the  close 
of  day,  and  remains  there  till  about  sun-rising. 
If  they  were  to  be  regularly  housed  at  night, 
in  some  empty  out-buildings,  and  the  place, 
every  four  or  days,  littered  with  straw,  or 
weeds  cut  down  before  they  perfect  their 
seeds,  much  valuable  manure  might  be  ob* 
tained  from  that  neglected  source.  The  same 
advantage  might  be  reaped  by  littering  the 
places  where  other  kinds  of  poultry  regularly 
go  to  roost,  or  strewing  the  places  frequentljr 
with  saw-dust,  or  coal-ashes  finely  sifted. — 
Every  three  or  four  weeks  the  places  should 
be  cleaned  out,  and  the  dung  laid  up  in  heaps 
to  ferment,  either  by  itself,  or  mixed  with 
soil,  or  scourings  of  ponds  or  ditches,  whicji 
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would  considerably  increase  the  quantity,  and, 
for  some  uses,  improve  the  quality  too.  By 
such  attentive  managenjents,  farmers  would 
probably  obtain  seven  or  eight  additional 
loads  of  excellent  manure  annually,  an  object 
that  will  not  be  contemned  or  neglected  by 

r 

any  former  that  understands  his  businefs  well: 
for  the  great  difference  that  is  found  or  ob- 
served between  the  management  of  different 
persons  in  that  useful  businefs,  arises  more 
from  the  very  different  attention  paid  to  th6 
minutiai  of  it,  than  to  the  great  outlines  or 
general  practices  ;  for,  he  that  does  not  pay 

daily  and  hourly  attehtion  to  the  latter,  does 

•         •  •  . 

not  deserve  the  name  of  a  farmer,  nor  will  he 
continue  one  long,  at  least  to  any  beneficial 
purpose  5  but  he  that  pays  strict  attention  to 
the  former,  will  soon  experience  the  mani- 
fest  advantages  resulting  from  it ;  his  fields, 
his  crops,  will  evidently  show  it.  Any 
one  versed  in  the  valuable  writings  of  the 
ancients  upon  subjects  of  husbandry,  will 
soon  perceive  the  very  great  strefs  that  is  laid 
by  them  upon  an  unremitting  attention  to 
every  pofsible  method  of  procuring  manures. 
The  great  advantage  of  folding  sheep  upon 
ploughing  grounds,  is  too  well  known  to  re- 
/juire  noticing  3  yet  there  are  many  sensible 
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writers  and  farmers  too^  that  think  it  more 
eligible  to  house  the  sheep  every  night  in  pro* 
per  buildings  for  the  purpose,  which  are 
littered  with  straw,  or  covered  frequently  with 
layers  of  fresh  dry  mould,  and  that  the  advan- 
tage procured  by  such  practice,  in  the  quan- 
tity of  rich  .manure  obtained  by  it,  will  hx 
more  than  compensate  for  the  additional 
trouble  and  expense.  There  are  many  good 
farmers  also,  in  the  grazing  way,  who  con- 
stantly keep  collecting  the  dung  or  droppings 
of  their  cattle;  laying  them  up  in  heaps^ 
mixed  with  straw  or  other  vegetable  sub- 
stances, or  with  soil.  And  when  the  heaps 
have  lain  for  some  time  to  meliorate,  turn 
them  over,  mixing  with  them  lime,  or  sifted 
dxy  coal-ashes,  or  both.  This  excellent  com«- 
post  is  afterwards  regularly  spread  over  such 
parts  of  their  grafs*grounds  as  stand  most  la 
need  of  such  afsistance.  Such  a  practice 
contributes  much  to  the  neatnefs,  as  well  as 
improvement  of  such  grounds,  by  preventing 
partial  ranknefs,  as  well  as  poverty ;  a  defect 
that  is  visible  in  most  lands,  where  such 
necefsary  attention  has  not  been  paid  to 
them. 
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ESSAY  XX. 

On  the  Advantages  of  raising  Potatoes  on  FaUaws. 

JlN  the  parish  where  I  reside^  the  whole  of 
which^  except  five  acres^  is  my  property,  there 
are    thirty    cottages^    cont^ning    131    poor, 
people.     I  have,  for  five  or  six  years  past, 
fdlotted,  free  from  rent,  four  acres  of  land,  .in- 
tended'to  be  sown  with  wheat  the  following; 
autumn,    for    the    cottagers    to  plant  with 
potatoes ;  by  which  means,  each  raises  from 
ten  to  fifteen  sacks,  equal  to  240  pounds  per 
sack,  yearly,  in  proportion  to  the  number  of 
their  children  :    each  has  not  only  sufficient 
for  his  family,  but  he  is  enabled  also  to  fat 
a  pig.     They  declare,  was  I  to  give  among 
them  a  hundred  pounds,  it  would  not  be  of 
samuch  benefit  to  them;   and  it  is  not  one 
shilling  out  of  my  pocket,  for  I  have  as  good, 
if  not  a  better,  crop  of  wheat  from  this  land, 
as  I  have  from  the  other  part  of  the  field. 

The  method  I  take  is  this :  the  latter  end 
of  November  I  plough  the  land ;  the  frost, 
during  the  winter,  mellows  it :  the  begkmii^ 
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of  March  following,  I  plough  it  again,  and 
harrow  it ;  at  both  which  times  I  have  little 
to  do  with  my  horses :  I  then  divide  it  into 
lots ;  a  man  with  a  large  family  has  a  larger 
lot  than  a  single  person,  or  one  who  has  only 
two  or  three  children,  allowing  about  five 
perches  (of  I6i  feet  square)  to  each  in  a 
femily  :  they  then  plant  it,  and  put  over  their 
potatoes  what  manure  they  have  collected  the 
year  preceding  (for  every  cottager  has  more 
manure  than  necefsary  for  this,  from  their  fires 
and  a  variety  of  other  things);  and  during  the 
summer,  after  their  day*s  labour  is  done,  they 
and  their  wives  hoe  them ;  and  as  every  man 
works  more  cheerfully  for  himself  than  for 
another,  they  do  not  suffer  a  weed  to  grow. 
In  October  they  dig  them  up ;  and  it  is  the 
most  pleasant  thing  imaginable,  to  see  the 
men,  their  wives  and  children,  gathering  the 
produce  of  their  little  farms,  which  is  to  serve 
them  the  ensuing  winter.  Was  this  plan 
generally  adopted,  the  labourers  would  con^ 
sume  but  little  com ;  which  would  supply 
the  manufacturing  towns,  and  we  should  have 
no  occasion  to  import.  As  four  acres  are  suf- 
ficient for  thirty  families,  it  would  take  but  a 
small  quantity  of  land  from  every  farm  in  the 
kingdom.     The  way   practised  here,  is  tor 
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plant  the  potatoes  in  furrows,  eighteen  inches 
apart,  and  a  foot  apart  in  the  rows.  The  land 
about  me  is  of  different  qualities ;  on  the  hills, 
rather  light ;  in  the  vale,  near  the  parish,  in- 
clining to  clay;  but  all  fit  for  turnips:  the 
potatoes  are  planted  in  the  low  land,  being 
nearer  home.  The  poor,  at  present,  will  not 
live  entirely  without  bread,  as  many  do  in 
Ireland,  though  potatoes  daily  get  into  use 
more  and  more  ;  and  I  am  persuaded,  was 
my  plan  generally  adopted,  in  two  or  three 
years  the  labourers  in  the  country  would  con- 
sume but  little  or  no  com.  Thirty  years  ago, 
the  poor  in  this  part  of  the  country  would  not 
eat  potatoes,  if  they  could  get  other  roots  or 
vegetables. 
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ESSAY    XXI. 

On  DrSSmnt^. 

X  HE  anatomical  inyestigation  of  At  mtM 
of  wheat  and  odier  grain^  has-  convinoed 
me  of  the  necclsity  of  pfacing  aU  kinds  of 
seeds  at  a  certain  depth  in  the  earthy  in  cfder 
to  their  producing  Tigorous  and  healthful 
plants.  For  this  wise  purpose  a  Tarietj  of  drill* 
ploughs  havebeen  invented  and  lecommendedi 
but  horn  the  expense  attending  the  purcfaate, 
and  the  extreme  complication  of  dieir  struc- 
ture, there  is  not  an  instrument  of  diat  kind, 
as  yet  discovered,  that  is  likely  to  be  brought 
into  general  use. 

When  I  speak  of  the  drill-plough,  I  do  not 
connect  the  idea  of  its  working  with  the  horse- 
hoe.  I  here  consider  it  only  as  an  instrument 
for  sowing  land  in  equi^distant  rowsy  which^ 
by  opening  a  furrow,  shedding  the  seed  and 
covering  it,  leaves  the  land  stocked  with 
plants  in  the  manner  of  broad-cast  sowing. 
Grain  sown  by  the  hand,  and  covered  by  the 
harrows,  is  placed  at  unequal  depths;  the  scei» 
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consequently  sprout  at  different  times,  and 
produce  an  unequal  crop.  When  balrley  is 
sown  late,  and  a  drought  succeeds,  the  ^rain 
that  was  buried  in  the  moisture  of  the  earth 
sticftt  appears,  whii^  stlch  us  teas  left  neatr  the 
sUtfsfce  lies  bakihg  in  the  beat  of  the  sun,  and 
does  not  vegetate  till  plentiful  rains  have 
mdistened  the  soil.  Hetioe  an  uhfefquali  ty  of  the 
trripi,  an  acctdent  to  whi<:h  birtey  h  piarticu- 
htfly  liable.  The  aarde  o'bserf  dtidrij  but  m  d 
more  striking  manner,  may  be  made  upon  the 
sowing  of  turnips.  It  frequently  happens 
tfa^  die  husbandinan  is  obliged  to  s&w  his 
Kfed  in  very  dr^  weather, .  in  hopes  that  ram 
.wtD  toon  follow,  and  either  rolls  or  covers  it 
with  8  btish-harrow.  We  will  suppose  thftf^ 
confarary  to  his  expectations,  the  dry  weather 
continues.  The  seed,  being  near  the  surface, 
cannot  sprout  without  rain.  The  husband- 
man is  mortified  at  his  disappointment,  but  is 
sbbn  satisfied  and  made  easy^y  a  perfect  ac- 
^iescetfce  in  \^hat  ke'  thinks  is  the  ttill  of 
l^rovJdence.  The  scourge  that  he  feels  must 
itot  be  placed  to  the  dispensation  of  Provi- 
dence, but  has  its  source  in  the  ignorance  of 
the  man  himself.  Had  he  judiciously  buried 
the  seed  in  the  moisture  of  the  soil  virith  the 
drill-plough, or  harrowed  it  well  with  the  corfi- 
Volume  /.  T 
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mon  harrow,  his  seed  would  have  vegetated  ui 
due  season^  and  bountifully  repaid  him  for 
his  toil. 

The  m^n  that  expects  the  seed  to  vegetmte 
by  heat  alone^  little  knows  the  immutabiliQr 
of  nature's  laws.  Heat  and  moisture,  when 
combined,  unfold  the  particles  of  matter 
closely  connected  in  the  seed,  and,  by  a  kind 
of  fermentation,  bring  the  living  principle  into 
action. 

The  husbandman  that  knows  and  studies 
these  sublime  truths,  will  often  discover  his 
want  of  succefs  in  his-  want  of  knowledge. 
Such  a  man  will  never  repine  at  Providence  ; 
but,  amidst  the  adverse  calamities  of  season8» 
will  at  all  times  look  up  to  the  Deity  with 
comfort  and  sati$faction. 

Reflections  upon  this  sublime  subject  can^ 
not  be  brought  down  to  the  level  of  vulgar 
minds.  Modes  more  familiar  will,  in  general^ 
be  better  understood,  and  more  agreeably  re* 
ceived.    All  mankind  are  not  philosophers. 

In  the  year  1769,  I  prepared  a  fifteen-acre 
close  for  turnips.    The  land  was  in  fine  con* 
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dition  as  to  lightnefs,  and  had  been  well  ma- 
nured. On  the  24th  of  June,  I  sowed  four- 
teen acres  of  this  field,  broad-cast,  and  har- 
rowed in  the  seed  with  a  bush-harrow.  The 
remaining  acre  I  sowed  on  the  same  day  with 
the  drill-plough,  allowing  fourteeen  inches  be- 
tween each  row,  and  set  the  shares  near  two 
inches  deep.  At  the  time  of  sowing,  the  land 
was  extremely  dry,  which  induced  me  to 
make  the  experiment  with  the  drill-plough^ 
knowing  that  I  could  place  the  seed  into  the 
moisture  of  the  soil.  From  the  time  of  sow- 
ing to  the  fifth  day  of  July  we  had  a  continual 
drought,  so  that  the  broad-cast  seed  did  not 
make  its  appearance  till  about  the  8th  of  that 
month,  at  which  time  the  drill  turnips  were  in 
rough  leaf,  having  appeared  upon  the  surface 
on  the  sixth  day  after  sowing. 

In  the  driest  seasons,  at  the  depth  of  two 
inches,  or  lefs,  we  are  sure  of  finding  a  suffi- 
ciency of  moisture  to  make  the  seed  germi- 
nate. When  that  is  once  accomplished,  a 
small  degree  of  moisture  will  carry  on  the 
work  of  vegetation,  and  bring  the  tender  plant 
forward  to  the  surface. 

When  extreme  dry  weather  obliges  the 

T2 
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broad-cast  farmer  to  sow  late,  he  has  ho  Op* 
portunit)-  of  sowing  a  second  time,  if  the  By 
should  get  into  the  field.  The  drill  secufea 
him,  in  some  degree,  against  that  misfoi^ 
tune,  by  giving  him  a  fiill  command  oter  the 
seasons. 

I  do  not  confine  the  excelleoce  of  fiie  drill* 
plough  to  turnip  seed  :  It  is  an  useful  mstnip 
ment  for  sowing  all  kinds  of  grain.  By  bwy* 
ing  the  seed  at  an  equal  depth,  it  secures  ab 
equal  crop  in  all  circumstances  of  the  weather. 
But  this  is  not  the  only  consideratiott  to  thCi 
cultivator.  It  saves  near  one  half  of  Ihs  leed^ 
which  IS  an  object  of  hnportaiKre  to  the  tillage<* 
farmer. 

In  order  to  be  clearly  understood  upon  ibis 
subject,  1  beg  leave  to  observe,  that  I  here 
recommend  the  drill-plough  as  a  good  instru* 
ment  for  sowing  turnip-seed,  when  the 
weather  is  so  dry  and  sultry  as  to  give  the 
farmer  reason  to  apprehend  danger  from  the 
late  sprouting  of  the  seed.  But  when  the 
weather  favours  germination,  the  bipad-cast 
method,  by  being  more  expeditious  and  left 
expensive,,  will  in  general  be  preferred. 
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When  the  fariper  choosey  to  introduce  the 
bqrse-hoe,  the  drill  must  the^  be  recommend- 

cd  in  all  seasons,  on  account  of  its  distribut- 

-  • "  ...  ,  . 

ing  the  seed  in  rows.  The  shares  must  be 
pjj^ed  deeper,  qx  sballowef » according  to  the 
^ueff  or  we^f^  of  the  season, 

^^5ls  J  to  give  my  opinion  upon  the  best 
method  of  raising  turnips,  I  should  not  hesi- 
tate one  moment  to  declare  in  favour  of  the 
drill  an4  horse-ljpe,  jyith  intervals  of  three 
f^fit ;  but  9n  enlargement  of  this  subject  does 
ppfi  come  within  the  idea  of  the  present  efsay, 
w^ch  pnly  respects  the  drill  culture,  in  equi- 
^i«taf;dt|t)ws,  independent  of  the  horse-hoe. 

paving  sufficiently  enlarged  upon  the  ne- 
cefsity  of  lodging  the  turnip  seed  within  the 
«arth  during  an  extreme  drought,  I  shall  now 
proceed  to  an  experiment  made  upon  barley, 
with  a  view  to  recommend  the  sowing  of 
ihat  grain,  as  well  as  all  others,  by  the  drill- 
plough,  in  preference  to  the  customary  me- 
thod. 

In  the  spring  of  the  year  1769, 1  sowed  an 
acre  of  barley,  in  equi-distant  rows,  with  the 
4rill-plough,  in  a  field  which  was  sown  with 

T  3 
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the  ^am^  grain,  and  upon  the  sanx  dsr,  broad- 
cast. The  broad-cast  took  three  btc^dSs  per 
acre^  the  drill  required  only  six  pecks  :  Ths 
circumstarxe  is  worthy  cf  obserratSofx.  The 
drills  were  eight  inches  asunder,  and  the  seed 
was  lodged  about  two  inches  widiin  the 
The  drill  acre  was  finished  within  the 
and  the  most  distinguished  ere  couM  not 
cover  a  single  grain  upon  the  surface. 

In  the  course  of  growing,  the  driD  borlej 
seemed  greener,  and  bore  a  broader  leaf  dm 
the  broad-cast.  When  the  ears  were  fiarmed 
throughout  the  field,  the  ear  of  the  drfll  bar- 
ley was  plainly  distinguished  to  be  near  half 
an  inch  longer  than  the  broad-cast,  and  the 
grains  secmcH  fuller  and  better  M.  This 
appearance  occasioned  a  general  surprise*  and 
I  confcfs  I  was  at  first  at  a  lofs  how  to  account 
for  this  apparent  difference. 

Reflecting  upon  some  experiments^  that  I 
had  made  upon  the  roots  of  wheat,  I  was  in- 
duced to  dig  up  some  roots  of  the  drill  and 
broad-cast  barley,  and  was  most  agreeably  sur- 
prised to  find  the  cause  of  the  difference  to  be 
in  the  roots.  The  pipe  of  communication 
between  the  seminal  and  coronal  roots  of  the 
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drill-barley^  was  considerably  lon^^er  than  the 
broad-cast.  And  upon  that  appearance  I  was 
convinced  that  the  length  of  the  ear,  and  the 
strength  of  the  straw  principally  depended. 
I  shall  not  here  repeat  what  I  have  formerly 
advanced  upon  the  shape  of  the  roots  of 
wheat.  The  curious  reader  will  find  that 
subject  clearly  and  satisfactorily  explained  in 
tiie  fifth  efsay  of  this  book.  Without  an  at- 
tention to  this  simple  mechanism,  it  is  im- 
pof^ble  for  the  cultivator  to  have  any  ade- 
quate idea  of  the  vegetation  of  com.  It  is 
matter  of  surprise  that  such  a  self-evident 
troth  should  have  hitherto  escaped  the  ob- 
servatioo  of  naturalists.  Upon  it  the  doc- 
trine of  top-drefeings  depends.  Every  person 
knows  tbeir  use,  but  few  can  explain  the  man- 
ner of  dieir  operation.    But  to  return. 

The  product  of  two  hundred  square  yards 
of  die  broad-cast  and  drill  barley,  was  care- 
billy  housed,  and  afterwards  thrashed  out 
The  driU  exceeded  the  other  nearly  one-^fth 
in  measure,  and  being  a  bolder  and  better 
grain,  i^eighed  heavier,  at  the  rate  of  two 
pounds  in  the  bushel. 

From  die  experience  that  I  have  had  of  the 
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drill-sowing,  J  can  recoipmend  it  ^s  9  mo$t  flfr 
tioqal  and  judicious  practice.  But  ^s  it  hw 
many  difficulties  to  pvercome,  I  apprehend  h 
never  will  be  brought  into  general  y^e.  A 
prppjer  instrument  is  wanting  tb^t  wpuld  como 
cheap  to  the  farmer^  and  have  the  req^ii^Uet 
of  strength  and  simplicity  to  recoinm^nd  fit 
The  present  instruments  cannot,  by  my 
means,  be  put  into  the  hands  of  common  ser- 
vants. Should  we  ever  be  so  happy  as  to  sm 
this  objection  removed*  it  is  probable  (hat  ^ 
kinds  of  grain  wiU  be  cultivated  in  dnUtu 
Corn  growing  in  th^t  manner  has  a  fre^r  m^ 
joyment  of  air,  and  the  farmer  has  an  oppcq;^ 
tunity  of  hand-bp^ing  and  wepding  without 
ipjury  to  the  growing  crop.  This  is  an  object 
of  the  utmost  cpn^equence  in  the  cultivation 
of  beans  and  winter  corn« 

Wheat  placed  into  the  earth  by  rtie  drill 
plough,  is  not  liable  to  be  turned  out  after 
frosts :  Th^  seminal  root  serves  the  purposes 
of  an  anchor.  This  is  a  consideration  of  great 
consequence  to  the  farmer. 

Much  more  might  be  advanced  upon  this 
curious  and  interesting  part  of  agriculture,  but 
I  flatter  myself  that  these  loose  thoughts  will 
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the  means  jof  awakening  the  attention  of 
»*hefs,  who  have  more  leisure  and  greater  abi- 
lities than  I  have 

'  j^fter  what  I  have  advanced  it  will  beneed^ 
Ids  to  observe,  that  in  this  efsay  I  only  mean 
^o  recommend  the  drill^plough  for  sowing  the 
land  in  equi-distant  rows,  instead  of  distribute 
mug  the  seed  by  the  hand  in  the  manner  called 
lKoadH:9st.  The  drill,  when  connected  with 
tJkt  horse-hoe,  constitutes  quite  a  different  sy^ 

'tern,  which  has  great  merit  when  judiciously 

cxmducted. 

It  will  not  be  improper  to  observe  ip  Am 
place,  that  most  gentlemen  who  have  fa- 
voured the  public  with  comparative  experi^- 
nicnts  between  the  drill,  in  equi-distant  rows^ 
and  the4>road-cast,  or  old  method,  have  chosen 
an  improper  distance  between  the  rows,  and 
by  that  means  rendered  their  comparative 
trials  inconclusive.  A  foot  is  the  distance 
generally  taken,  which,  beyond  doubt,  will 
not  only  encourage  the  growth  of  weeds,  but 
also  prove  a  considerable  lofs  of  land.  The 
distance  should  never  exceed  eight  or  nine 
inches,  and  then  the  comparative  trial  would 
be  conclusive,  as  both  methods  are  supposed 
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to  be  conducted  in  the  most  perfect  and  ad« 
vantageous  manner. 

The  instrument  that  I  have  hitherto  used  for 
drilling  of  grain,  is  the  invention  of  the  inge^ 
nious  Mr.  Craick^  and  made  by  Mr.  Creigb- 
ton  J  coachmaker,  in  Edinburgh.  It  woiks 
with  four  coulters,  and  is  the  completest  in* 
strument  of  the  kind  that  I  know  of.  The 
price  is  twelve  pounds.  One  man,  a  hoise^ 
and  a  boy  can  easily  sow  four  acres  a  day : 
so  that  if  I  was  only  to  estimate  the  saving  in 
seed,  I  should  readily  recommend  the  dril^. 
sowing  in  equi-distant  rows,  as  a  metho4 
worthy  of  national  attention. 

Mr.  Benson,  of  Stainly,  near  Ripon,  is  the 
only  farmer  that  I  know  of»  who  conducts  hiffc 
whole  farm  in  this  ceconomical  and  judicious 
manner. 
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to  it  a  power  of  attracting  this  food  in  greater 
plenty  from  the  air;  by  enlarging  the- vegetable 
pasture  ;  and  by  difsolving  the  vegetable  food 
which  it  is  alre^y  pofse{sed  of,  and  fitting  it 
tor  entering  the  roots  of  plants. 

Manures  are  very  different  in  their  natures. 
Some  of  them  operate  in  all  the  ways  men* 
lioned,  and  there  are  none  of  them  that  do 
pot  operate  in  more  ways  than  one. 

Great  mistakes  have  arisen,  from  sii^osing 
that  manures  operate  only  in  one  way«  None 
have  been  attended  with  greater  lofs,  diap 

supposing  that  they  serve  only  to  divide  Ac 
soil,  and  that  tillage  may  be  stAstituted  in 
their  place.  This  is  Mr.  TulFs  c^inion  ;  and 
is,  indeed,    the   fundamental  principle  of  his 

liorse-hoeing  husbandry. 

Before  one  changes  the  ordinary  practice  of 
agriculture,  in  so  important  a  point  as  banish- 
ing manures  from  his  fields,  the  good  effects 
of  which  are  so  obvious ;  he  must  be  certain, 
that  the  principle  which  determines  him  to  so 
imj^rtant  a  change,  is  itself  well  founded. 

}ix.  TuM  bas  emkavoured  tp  prov/e,  that 
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earth  is  the  food  of  plants  ;  and  hence  infers, 
that  to  divide  the  earth  into  minute  particles, 
l^  which  it  is  fitted  for  entering  their  roots,  is 
all  thit  is  necefsary  in  agriculture  :  And  this, 
he  af^rts^  may  te  done  by  tillage,  without 
tfiniires. 

But  it  is  abundantly  evident  that  other 
principles,  besides  earth,  are  in  the  com- 
position of  this  food  :  And,  if  thi$  is  true,  the 
^ant  of  manures,  which  provide  these  othet 
principles,  cannot  be  supplied  by  tillage. 

Supposing  wc  allow,  with  M*.  TuU,  that 
eath  is  the  food  of  plants,  yet  still  it  does  ndt 
follow,  that  tillage  may  supply  the  place  of 
manures.  It  is  certain,  that  evety  particle  of 
earfli  which  we  observe,  is  not  of  the  kind 
that  is  the  food  of  plants.  Every  soil  is  a 
composition  of  diflFerent  earths;  several  of 
which,  it  is  obvious,  are  not  of  this  kind. 

TTie  great  difference  in  soils,  equally  pul- 
verised, is  a  plain  and  convincing  evidence  of 
this.  Now,  let  it  be  observed,  that  the  earth 
contained  in  dung  is  of  this  kind  5  it  has  al- 
ready been  food  to  plants,  and  therefore  though 
all  that  is  contained  in  the  greatest  quantity 
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of  dung  laid  on  at  one  time,  is  but  small  m 
jH'oportion  to  the  quantity  of  soil  employed  in 
vegetation,  as  Mr.  Tull  justly  observes ;  yet 
it  may  be  considerable  in  proportion  to  the 
quantity  that  is  really  the  food  or  pabulum  of 
plants.  If  the  quantity  of  earth  contained  in, 
the  quantity  of  dung  commonly  laid  on  at 
one  time,  is  compared  with  the  quantity  of 
earth  contained  in  the  richest  crop,  it  will  be 
found  several  times  larger ;  and  therefore,  by 
the  laying  on  of  this  dung,  food  is  provided 
for  several  good  crops. 

Besides,  let  it  be  observed,  that  the  me* 
chanical  action  of  the  plough  cannot  increase 
the  number  of  the  particles  by  which  plants 
are  nourished ;  they  are  so  small  as  not  to  be 
observed  in  water.  Mr.  Tull  supposes,  that 
they  are  as  small  as  those  upon  which  the 
colour  of  bodies  depends.  Now,  though 
pounding  earth  in  a  mortar  may  perhaps  do 
something  to  increase  them,  yet  the  action  of 
the  plough  can  never  be  supposed  to  do .  it. 
The  plough  can  do  no  more  than  open  the 
soil,  or  enlarge  the  pasture  of  plants,  and 
allow  them  to  extend  their  roots  in  search  of 
their  food,  but  does  not  increase  the  quantity 
of  it ;  and  therefore  tillage  cannot  supply  the 
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place  of  dung,  which  not  only  opens  the  soil 
by  its  fermentation,  but  also  increases  the 
vegetable  food  by  the  earth  which  it  contains. 

It  may  be  further  observed^  that  the  fer- 
mentation raised  by  dung,  continues  for  a  con- 
sidefable  time ;  so  that  though,  by  plough* 
ing,  the  soil  may  be  as  completely  divided  as 
by  the  fermentation  of  dung,  yet  it  will  not 
continue  so ;  for,  after  seed  is  sown,  the  arti- 
ficial pasture  raised  by  ploughing  is  con- 
tinually decreasing  while  the  crop  is  growing ; 
whereas  the  artificial  pasture^  raised  by  the 
fermentation  of  dung,  is  continued  by  the 
contmuance  of  this  fermentation ;  and  there* 
fore,  though  in  the  horse-hoeing  husbandry, 
the  want  of  dung  may  be  supplied  by  hoeing, 
yet,  as  Mr.  TuU  indeed  observes,  dung  is  still 
necelsary  in  the  old  husbandry. 

If  persons  attentively  consider  the  effects  of 
manures,  it  will  appear  that  they  operate  in 
an  the  ways  mentioned. 

Manures  are  found  to  enrich  the  best  pul- 
verised soil ;  and  to  do  this  again  and  again, 
after  it  is  exhausted  by  crops.  It  is  almost  an 
universal  practice  to  lay  dung  upon  land  that 
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is  kept  constantly  in  tillage,  once  in  threr"^ 
four,  or  five  yeart.     It  is  observed,  that  afteor 
the  dung  is  laid  on,  the  land  become^  licb^ 
and  that  the  crops  turn  gradually  worse  and. 
vorse,  till  the  whole  vhtuefe  of  the  dilfig  are 
exhausted ;  and  it  is  also  observdd^  that  }tfi- 
mediately  upon  the  dung  being  dgftin  irfyplktfy 
the  land  becomes  rich  asf  before.    It  is  Hatuit&I 
to  conclude   frofn  this,  that  dung  promotes 
vegetation  by  incfeasiiig  the  quantity  of  the 
vegetable  food. 

It  is  found,  that  some  manures  Idse  part  of 
their  virtues  by  being  long  exposed  to  the  axr«. 
After  dung  is  sufficiently  rottefi,  the  lorfgcr 
that  it  lies  it  becomes  of  le(^  ralue^  and  does 
not  enrich  so  large  a  quantity  of  ktfid  M  wbem 
used  in  proper  time.  The  dung -of  aifw^ 
dried  upon  their  pasture,  gathered,  atid  laid 
upon  other  land,  is  scarcely  to  be  discerned 
in  its  effects  on  the  crops  produced :  The 
same  quantity  applied,  whether  carried  froni 
the  cow-house,  or  by  folding  the  cattle,  en-- 
riches  the  land.  From  this  it  is  obvious,  that 
this  kind  of  manure  contains  the  vegetable  food 
in  itself,  and  does  not  receive  it  from  the  air. 

It  is  found  that  some  manures  operate  the 
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ieoner^  and  with  the  greater  violence^  the 
Ipnger  they  are  exposed  t6  the  air;  before 
•they  are  used.  Lime  and  marls  are  of  this 
kind;  the  longer  they  lie  exposed,  they 
x>perate  the  sooner ;  and  it  is  observed,  that 
they  have  a  strong  power  of  attracting  the 
virtues  of  the  atmosphere.  From  these  things 
it  is  reasonable  to  infer,  that  these  manures 
operate,  by  communicating  to  the  soil  with 
which  they  arc  mixed,. a  power  of  ^ittracting 
the  vegetable  food  from  the  air. 

It  is  observed,  that  some  manures  exhaust 
•  land  of  its  vegetable,  foqd,  ^and  do  not  restore 
.it  again  when<  immediately  applied.  This  is 
found  to  be.  the  ^ase  juvith  limc/  Land, 
thoroughly  limed,  has  been  found  to  carry 
many  very  good  crops  ;  by  degrees,  however, 
the  virtues  of  it  have  been  exhausted,  and  the 
land  reduced  to  a  worse  situation  than  before 
the  lime  was  laid  on.  In  this  situation  lime 
has  been  applied  a.  second  time,  but  its  effects 
found  to  be  far  inferior  to  what  they  were 
when  first  applied.  This  is  sufficient  to  con- 
vince us,  that  this  manure  operates  by  dis- 
solving the  vegetable  food  which  it  meets 
with  in  the  soil,  and  fitting  it  for  entering  the 
roots  of  plants. 

J^olumc  L  Tj 
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It  IS  certain,  that  all  kinds  of  manures  open 
the  soil.  Any  person  will  be  convinced  of 
the  truth  of  this,  who  will  take  the  trouble  to 
compare  a  piece  of  land,  on  which  dung,  or 
any  other  manure  has  been  laid,  with  a  piece 
contiguous  that  has  not  been  manured ;  he  will 
find  the  one  much  softer,  much  more  free  and 
open  than  the  other.  It  must  be  allowed, 
therefore,  that  all  manures  operate  by  enlarg- 
ing the  vegetable  pasture. 

Manures  are  commonly  divided  into  clafses« 
Some  divide  them  into  natural  and  artificial ; 
others  divide  them  into  the  fofsil,  the  vege- 
table, and  the  animal,  and  treat  of  them  in 
order,  as  belonging  to  each  of  these  clafses. 

The  manures  belonging  to  some  of  these 
clafses  differ,  both  in  their  nature  and  opera- 
tion, from  those  in  the  other  clafses.  Some 
of  them  likewise  differ  from  others  in  the  same 
clafs.  The  dividing  them  into  clafses,  there, 
fore,  serves  no  purpose.  All  that  is  necefsary 
is,  to  treat  of  the  different  particulars  which 
the  farmer  can  command,  without  considering 
to  what  clafs  they  belong 

Dung  is  commonly  used  to  signify  not  onJy 
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the  excrement  of  animals,  but  also  all  rotten 
Vegetables,  when  used  as  manures.  In  treat- 
ing of  it  in  this  efsay,  we  understand  it  in  the 
first  sense  of  the  word. 

The  food  of  animals,  reduced  to  A  corrupted 
statCji  constitutes  dung.  The  stomach  dis- 
solves that  food,  and  reduces  it  to  a  state  of 
putrefaction  much  sooner  than  is  done  by  thfe 
ijr.  It  is  by  being  in  this  state  of  putrefac- 
tion that  the  juices,  fit  for  the  nourishment 
of  the  body,  are  conveyed  by  the  lacteals  into 
the  blood.  '  While  bodies  ire  in  a  sound  state> 
their  parts  adhere  firmly  together,  and  they 
are  incapable  of  being  turned  into  the  parts 
of  other  bodies.  To  render  thenl  incapable 
of  this,  they  must  be  reduced  to  their  first 
principles.  This  is  done  by  cbrruptioil.  It 
is  observed,  that  by  cortuption  all  the  parts  df 
bodies  are  relaxed,  and  the  ^alts,  oils,  and 
other  juices  which  they  contain,  from  being 
fixed  are  niade  volatile.  It  is  by  being  re- 
duced to  this  state  in  the  stomach,  that  the 
things  which  the  animal  feeds  upon  become 
nourishment  to  it,  and  are  turned  into  parts  til 
Its  body. 

All  the  j  uices  contained  in  the  things  which 

U3 
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animals  feed  upon,  are  tiot  exhausted  by  the 
guts ;  many  of  them,  along  with  the  earthy 
part  of  the  food,  are  thrown  out.  There  is 
no  doubt  that  some  of  the  earthy  part  of  the 
food  goes  also  to  the  nourishment  of  the 
animal  -,  but  as  the  earth  is  rendered  volatile 
by  the  salts  and  oils,  there  must  be  but  a  small 
quantity  of  it,  in  proportion  to  the  quantity 
of  these,  exhausted  by  the  animal ;  and  there* 
fore  in  the  dung  there  must  be  a  great  quan- 
tity of  earth  in  proportion  to  the  other  prin- 
ciples. However,  as  the  dung  contains  all 
the  piinciples  of  the  food,  we  may  consider 
the  dung  of  those  animals  that  feed  on 
vegetables,  as  vegetables  in  a  putrefied  state. 

• 
Of  the  same  nature  is  the  dung  of  animals 

that  feed  upon  other  animals.  Vegetables 
arc  the  original  food.  All  animals  either  feed 
on  pure  vegetables,  or  on  other  animals  that 
feed  on  vegetables.  Animals  that  feed  on 
vegetables  are  made  up  of  the  same  things 
with  vegetables,  only  under  a  different  form; 
and  therefore  the  dung  of  animals  that  feed 
upon  these,  is  still  to  be  considered  as 
vegetables  in  a  putrefied  state. 

Chemists   inform  us,    that   dung  is  com- 
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pounded  of  the  same  principles  of  which 
vegetables  are  compounded;  of  water,  air, 
oils,  salts,  and  earth.  The  earth  which  it 
contains  is  of  the  absorbent  kind,  and  attracts 
the  other  principles.  They  also  inform  us, 
that  dung  attracts  and  ferments  with  acids, 
anid  by  this  fermentation  produces  salts. — 
A  quality  of  salt,  as  was  before  observed,  is 
to  attract  and  difsolve  oils,  and  make  them 
capable  of  being  mixed  with  the  water. 

If  these  qualities  of  dung  are  considered,  it 
will  appear  that  it  promotes  vegetation  in  alj 
the  different  methods  mentioned. 

It  promotes  vegetation  by  increasing  the 
vegetable  food.  It  is  compounded  of  the 
same  principles  of  which  the  vegetable  food 
itself  is  compounded,  as  we  endeavoured  to 
show  when  treating  of  the  food  of  plants. 
This  is  also  confirmed  by  the  experience  of  all 
places  and  all  ages ;  and  it  is  what  no  person 
will  doubt  of,  who  considers  that  it  has  the 
same  effects  upon  land  of  all  kinds, 
situations.  ^,  .,.^,    ; 


It  promotes  vegetation  by  wilarging  the 
pasture  of  plants  \  it  attracts  acids  from  the 

U3 
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air  and  soil ;  and,  by  raising  a  fermentation 
with  them,  thereby  separates  the  particles  of 
the  soil  with  which  it  is  mixed.  Every 
farmer  knows  the  tnith  of  this  from  ex- 
perience. The  land  upon  which  dung  is  Ijud, 
though  naturally  stiff,  becomes  soft  and 
mellow,  and  is  more  easily  ploughed  than 
before. 

Dung,  we  have  said,  enlarges  the  pasture  of 
plants,  by  attracting  acids,  and  fermenting 
with  them.  These  acids  are  in  the  soil  and 
ain  They  a^e  in  the  soil ;  for  the  soil  pro- 
duces acid  plants.  Chemists  tell  us,  that  the 
neutral  salt  found  in  soil  is  compounded  of  an 
alkaline  salt,  such  as  is  found  in  vegetables, 
and  an  acid  spirit.  All  alkalies  are  strong 
fittractors  of  acids  ;  so  that,  in  the  procefs  of 
an  experiment  upon  soil,  perhaps  it  may  be 
difficult  to  keep  them  separate,  though  they 
may  exist  separate  in  it.  The  acid  plants 
prevent  these  from  mixing  ;  or,  perhaps,  have 
a  stronger  power  in  their  vefsels  to  separate 
them  than  other  plants  have. 

But  though  there  may  be  no  acids  in  soil, 
excepting  in  the  compound  of  neutral  salts, 
yet  there  is  no  doubt  but  they  are  in  the  air, 
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Chemists  find  this  by  innumerable  experi- 
ments. Ashes,  when  exposed  to  the  air,  pro- 
duce neutraj  salts ;  the  application  of  acids 
tas  the  same  effects.  Any  person  may  ob- 
serve a  salt  adhering  to  the  lime  of  old  walls ; 
this  salt  is  not  in  the  lime,  it  is  produced  by 
the  air.  The  same  salt  is  produced  by  acids. 
Other  experiments  might  be  mentioned,  but 
these  are  sufficient. 

Dung  promotes  vegetation,  by  communi- 
cating to  the  soil  a  power  of  attracting  the 
vegetable  food  from  the  air.  The  earth 
which  it  contains  is  of  the  absorbent  kind, 
and  attracts  all  the  other  principles  of  the 
vegetable  food ;  and  the  salts  which  it  con* 
tains  and  produces,  attract  oils. 

It  likewise  promotes  vegetation,  by  pre- 
paring the  vegetable  food  for  the  nourishment 
of  plants.  By  the  salts  which  it  contains  and 
produces,  it  not  only  attracts  oils,  but  also 
difsolves  them,  and  makes  them  capable  of 
being  mixed  with  water.  It  is  probable,  that 
oil  is  a  principal  part  of  the  food  of  every 
plant  which  we  cultivate  in  our  fields,  at  least 
is  the  ingredient  of  which  it  is  easiest  to  ex- 
haust the  soil,  and  which  it  is  most  difficult 

U4 
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to  restore  to  it  again.  In  proportion  to  the 
quantity  of  oil  contained  in  any  plant,  in  pro- 
portion it  robs  the  soil,  by  which  it  it 
nourished,  of  its  vegetable  food.  But  the 
nature  of  oil  must  be  changed  before  it  can 
enter  the  roots  of  plants.  This  change  is 
made  by  salts ;  they  difsolve  it,  and  make  it 
to  mix  with  water. 

Tliough  dung  promotes  vegetation  in  all 
these  ways  mentioned  ;  yet,  as  there  are  other 
bodies  that  are  much  stronger  attractors  of 
acids,  by  which  many  of  its  effects  are  pm* 
duccd,  it  is  probable  that  it  principally  ope- 
rates by  increasing  the  food  of  plants.  Iti 
effects  in  difsolving  the  vegetable  food  in  the 
soil  must  be  very  trifling.  The  salts  which  it 
contains  and  produces,  having  its  own  oils  to 
work  upon,  and  being  along  with  them  con- 
veyed into  the  roots  of  plants,  cannot  operate 
with  any  violence  upon  the  oils  which  the 
soil  contains.  ITiis  is  confirmed  by  expe- 
rience. AVhon  the  virtues  of  dung  are  ex- 
hausted, the  soil  is  no  poorer  than  before  it 
was  laid  on. 

Some  new  improvers  are  pleased  to  ridicule 
the  old  farmers,  because  they  are  so  fond  of 
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dutig ;  but  none  will  do  this  wbo  attentively 
coofflder  the  virtues*  of  it.  Such  manures  as 
can  be  obtained,  are  to  be  used  ;  and  tillage 
is  carefully  to  be  attended  to :  but  this  must 
not  supersede  the  use  of  dung,  which  can  be 
emi^oyed  to  so  great  advantage. 

The  Author  of  the  New  System  of  Agri- 
culture takes  upon  him  to  afsert,  that  dung 
destroys  some  land ;  and  that  it  is  as  great 
folly  to  apply  dung  to  land  that  requires  cool- 
ing, as  to  administer  brandy  to  a  man  in 
0  fever.  He  tells  the  farmers  that  they  mifs 
a  crop  by  dunging  an  improper  soil,  and  lay 
on  more  dung  to  remedy  the  misfortune. — 
These  afsertions  may  impose  upon  a  man  that 
is  fond  of  novelty  and  paradox;  but,  with 
men  of  sense  and  experience,  they  must  bring 
into  discredit  every  thing  that  such  an  author 
^fserts. 

Though  dung  in  general  has  all  the 
qualities  mentioned,  yet  there  are  some  kinds 
of  it  pofsefsed  of  some  of  these  qualities  in 
a  higher  degree  than  others.  There  are  as 
many  kinds  of  dung  as  there  are  of  animals ; 
and  in  some  respects  they  all  differ  one  from 
another. 
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The  difference  betwixt  one  kind  of  dung 
and  another,  is  commonly  supposed  to  arist 
fix)m  the  different  food  of  the  animals.  Greca 
herbage,  straw,  or  hay,  do  not  contain  w 
much  vegetable  food  in  the  same  quantity  as 
grain  does.  Hence  it  is  supposed,  that  the 
duDg  of  cows  is  not  so  rich  as  that  of  horses, 
nor  the  dung  of  horses  so  rich  as  that  of 
fowls. 

But  this  difference  must  partly  arise  like- 
wise from  the  nature  of  the  animals,  if  it  be 
true,  that  the  dung  of  horses,  cows,  sheep, 
hogs,  and  geese,  all  differ  one  from  another, 
though  fed  upon  the  same  pasture.  Some 
animals  digest  their  food  more  quickly  than 
others.  This  makes  a  difference  in  the  dung 
produced  by  the  same  food.  Some  things  are 
digested  and  turned  into  a  state  of  corruption 
by  some  animals,  that  pafs  through  others 
sound  and  undifsolved.  The  matter  dien  in 
the  stomach  that  digests  the  food,  must  bt 
different  in  the  different  animals.  The  dung 
must  {>artake  something  of  the  nature  of  this, 
which  makes  another  difference  in  the  dung 
produced  by  the  same  food. 

Some  writers  on  agriculture  treat  of  tbt 


CKOItGICAL    ESSAYS.  315 

flung  of  the  different  animals  separately.  But 
it  is  needlefs  to  do  this  ;  for  it  requires  more 
pains  and  expense  to  keep  them  separate, 
and  use  each  of  them  by  itself,  than  all  the 
advantages  arising  from  this  way,  above  the 
ordinary  way,  can  pofsibly  amount  to. 

The  dung  of  fowls,  particularly  of  pigeons, 
is  an  exception  to  this.  It  is  commonly  used 
without  any  mixture,  and  it  can  be  Jkept 
separate  from  other  dung  without  any  trouble 
or  expense.  It  is  observed,  with  respect  to 
it,  that  the  effects  of  it  are  more  violent,  and 
sooner  over  than  the  effects  of  common  dung. 
The  effects  of  some  other  kinds  of  dung 
would  perhaps  be  the  same,  if  they  were  used 
without  any  mixture.  The  dung  of  pigeons, 
being  thoroughly  corrupted,  soon  difsolves, 
and  becomes  vegetable  food.  But  the  straw, 
with  which  the  other  kinds  of  dung  are  com- 
monly mixed,  not  being  so  thoroughly  cor- 
rupted, prevents  the  effects  of  them  from  being 
so  violent,  and  so  soon  over. 

The  way  iv\  which  pigeons'  dung  operates, 
points  out  the  manner  in  which  it  should  be 
applied.  As  it  is  very  rich,  and  its  qualities 
soon  exhausted,  a  very  small  quantity  should 
])e  applied,  in  proportion  to  the  quantity  of 
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Other  dung.  If  care  be  not  taken  of  this,  the 
crop  will  be  destroyed  by  being  too  luxuriant. 
Perhaps  mixing  it  with  some  other  things 
may  have  good  effects.  The  strewing  small 
chaff*  of  any  kind,  from  time  to  time,  on  the 
bottom  of  the  pigeon-house,  is  very  proper. 
The  chaff*  sucks  up  the  moisture,  and  makes  it 
easy  to  reduce  the  dung  to  powder,  which  is 
an  advantage ;  for  thereby  the  dung  is  scat- 
tered more  equally,  and  manures  a  greater 
quantity  of  land. 

It  is  a  custom,  in  some  places,  to  fold  sheep 
and  cattle  for  the  sake  of  their  dungs  which, 
in  this  way,  is  used  without  any  mixture. 
Some  writers  on  husbandry  give  particular 
directions  how  to  do  this  in  the  most  advan-^ 
tageous  manner.  But  it  is  needlefs  to  con-^ 
sider  these.  The  farmer  must  consult  the 
advantage  of  his  sheep  and  cattle,  and  not  tbt 
advantage  of  the  land  by  the  dung;  and 
therefore  must  fold  them  in  the  most  con* 
venient  manner,  A  score  of  sheep,  with  the 
best  management  in  folding,  will  not  produce 
much  more  than  ten  shillings  worth  of  dung, 
in  the  season,  above  the  expense  of  folding; 
a  sum  soon  lost  by  an  injudicious  manage^ 
ment  of  them. 
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ESSAY    XXIII. 

On  Oil  used  as  a  Manure* 

XxAVTNG,  for  many  years,  considered  oil 
as  the  great  paJDulum  of  plants,  I  was  much 
hurt  by  the  result  of  some  experiments,  which 
state  oil  as  a  poison ;  and  turning  this  in  my 
thoughts  a  thousand  times  over,  it  at  last 
occurred  to  me,  that  though  oil,  as  oil  in  its 
crude  State,  might  act  as  a  poison,  yet  it  might 
be  so  changed  as  to  convey  it  with  great  ad- 
vantage to  the  soil,  and  I  instantly  recollected 
Dr.'Btunter's  mode  by  ashes ;  it  also  occurred 
to  me  (hat  rape-oil  cake,  was  known  to  be  an 
excellent  manure,  that  no  objection  had  ever 
been  made  to  it  but  its  expensivencfs,  and 
that  if  it  was  beneficial  to  the  soil,  it  could 
only  be  so  from  the  quantity  of  oil  contained 
in  it,  though  that  quantity  must  be  very  small 
indeed,  considering  the  procefs  of  first  grind- 
ing the  rape-seed,  and  the  vast  force  used  to 
drive  out  the  oil,  so  that  what  remains  is  little 
more  than  a  caput  mortuum ;  yet  the  cake 
formed  of  these  very  remains,  is  known  to  be 
a  rich  manure. 
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Think  for  a  moment  from  how  many 
seeds,  plants,  shrubs,  and  trees,  we  draw  oil ; 
from  rapeseed,  linseed,  mustard,  fennel,  ani- 
seed, juniper^  carraways,  mint,  olives,  See- 
Thus  we  evidently  draw  an  immense  quantity 
of  oil  from  the  earth,  but  when  and  how,  do 
we  convey  any  to  it  ?  I  know  of  little  or  HO 
attention  paid  to  this  circumsttoce  in  our 
compost  dunghills,  so  that  all  the  oil  con- 
veyed to  them,  can  only  be  from  animal 
dung. 

Whatever  may  be  the  quantity  of  oil  remain^ 
ing  in  each  each  rape-cake,  and  I  believe  that 
no  one  will  state  it  at  half  an  ounce  each,  yet 
it  must  be  remembered  that  after  all  it  is  only 
a  vegetable  oil ;  reflecting  on  this  circum- 
stance, and  fully  persuaded  that  animal  oil, 
must  be  much  superior  to  it,  I  directly  went 
to  town  to  inquire  the  price  of  whale  or  train 
oil,  and  there  I  was  informed,  that  it  was 
about  2s.  8d.  per  gallon  ;  this  I  considered  as 
too  expensive,  but  pursuing  my  object,  I  was 
informed  by  Mr.  Wilfred  Reed,  oil  merchant, 
in  Thames-street,  that  he  could  supply  me 
with  the  bottoms  or  foots  of  oil,  and  a  rich 
thick  South  Sea  whale  oil,  at  14d.  per  gallon — 
This  was  the  very  thing  I  wished  for,  and 
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directly  ordered  60  gallons,  for  a  five  acre 
field,  and  thus  went  to  work.  Having  a  plat* 
fi^rm  or  bottom  of  twenty  load  of  mould  with 
eight  load  of  dung  on  it,  I  carried  on  three 
load  of  light  sandy  mould,  and  one  load  of 
brick  and'  mortar  rubbish,  ground  fine,  and 
having  mixed  these  well,  and  made  a  kind  of 
dish  of  it,  about  five  feet  wide  and  ten  feet 
long,  with  a  ladle  we  put  over  it  one  half  of 
the  oil — It  was  in  August,  and  th?  warmth  of 
the  sun  soon  made  the  thick  oil  soak  into  this 
compost,  when  it  was  directly  thrown  up  in 
a  heap,  broke  down  again,  and  by  five  or  six 
turnings,  well  mixed  together,  and  left  in 
a  heap  two  days,  when  it  was  spread  equally 
over  the  whole  dunghill ;  twenty  load  more 
of  good  mould  was  then  carried  on,  eight  load 
of  dung,  and  the  remaining  thirty  gallons  of 
oil  was  mixed  as  before,  in  sandy  mould,  and 
brick  and  mortar  rubbish,  and  equally  spread 
over,  and  the  whole  was  covered  by  trimming 
the  four  sides  of  the  dunghill,  and  throwing  it 
en  the  top. 

Thus  the  dunghill  lay  more  than  two 
months,  when  it  was  cut  down  by  mattocks,, 
carefully  broke,  well  mixed,  ^nd  turned  over. 
The  end  of  March  it  was  carried  oA  the  field* 
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spread^  and  ploughed  in  ;  it  lay  about  a  fort* 
nighty  yfas  ,  then  ploughed  againr^  and  cm 
the  22d  of  April  last,  it  was  drilled  with 
the  Rev.  Mr.  Cooke's  most  excellent  drill ; 
I  mean  his  last,  with  hoes  and  scarifiers^  which 
I  think  much  superior  to  his  former  one  :  the 
last  I  think  every  farmer,  who  has  seen  it  at 
work,  will  consider  as  incapable  of  further  im- 
provement. The  fidd  was  drilled  with  barley, 
two  bushels  to  the  acre ;  the  crop  came  up 
ki  a  most  even  and  beautiful  manner ;  evciy 
seed  was  up  within  forty-eight  hours  of  each 
<rther ;  all  was  ripe  at  the  same  time,  and,  from 
a  couple  of  months  after  seed-time^  to  harvest, 
was  fated  by  all  who  saw  it,  and  it  was  seen 
by  many,  as  a  sixty  bushel  crop. 

At  harvest,  three  rows  were  cut  acrofs  the 
'field,  directly  thrashed  and  measured  ;  one 
load  out  of  thirteen  was  also  thrashed  and 
measured,  and  both  stated  the  crop  to  be  sixty 
^bushels;  but  to  wave  all  pofsibility  of  dispute 
or  doubt,  I  am  content  to  state  the  crop  at 
seven  quarters  per  acre. 

As  to  the  quality  of  the  barley,  1  could  here 

cite  the  opinion  of  one  of  the  most  eminent 

•brewers  in  London,  who  saw  the  crop  grow- 
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ing,  and  declared  he  would  readily  give  1CX)01. 
to  be  afsured  that  all  the  barley  crops  in  the 
kingdom  were  of  equal  burthen  and  weight ; 
five  quarters  of  it  have  been  lately  sent  to 
Nethrapps,  in  Norfolk,  as  seed-barley,  under 
the  denomination  of  1 5  comb-barley ;  and  an 
eminent  maltster  tells  me  it  weighs  220lb.  per 
sack,  or  55lb.  per  bushel,  Winchester  measure. 

Among  the  many  gentlemen  and  farmers 
who  saw  the  crop  on  the  ground,  was  the 
celebrated  Mr.  Bake  well ;  he  came  with  three 
or  four  others,  and  walking  down  the  field, 
observed  the  hedge  and  ^ank  ;  the  bank, 
upon  being  touched  with  a  stick,  run  down 
as  sand  and  gravel  generally  do,  and 
Mr.  Bakewell  being  asked  his  opinion  of  the 
value  of  the  land,  if  I  do  not  mistake,  valued 
it  at  18d.  per  acre,  but  turning  to  the  crop, 
and  desiring  his  friends  to  do  so  also,  he  ad- 
mitted that  it  seemed  as  if  growing  on  land 
of  15s.  or  20s.  per  acre. 

I  must  not  omit  saying  that  the  barley 
followed  oats,  upon  a  lay  of  six  years  old, 
that  the  land  was,  as  is  too  common  in  such 
cases,  much  infested  with  the  little  red  or 
wire  worm,  and  that  the  oats  suffered  much 
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from  them  ;  wlicn  we  were  ploughing  for  the 
barky  the  first  time,  I  observed  many  turned 
up  by  the  plough,  when  a  distant  ray  of  hope 
instantly  darted  upon  my  mind,  that  the  oil  in 
its  then  state,  or  from  its  strong  effluvium, 
might  prove  obnoxious  to  them,  and  I  am 
happy  in  saying,  that  the  barley  did  not  suffer 
from  them  in  the  least. 

I  can,  however,  add  here,  that  I  am  now 
trying  that  experinrrent  in  Hampshire,  having 
la^t  autumn  made  up  a  dunghill,  with  twenty 
gallons  of  oil,  on  one-third  of  it,  for  a  six  acre 
field,  which  is  now  drilled  with  pease. 

It  is  well  known  that  all  animal-substances, 
in  a  state  of  corruption,  w^onderfuUy  promote 
vegetation,  and  are  the  actual  food  of  plaats. 

Tlie  whale-oil  which  I  used,  is  an  animal  sub- 
stancp,  perhaps  the  richest  part  of  the  animal ; 
whether  I  used  enough,  or  what  is  the  proper 
quantity  per  acre,  experience  must  point  out. 
Say  I  used  eight  loads  of  mould,  three  or  four 
loads  of  dung,  and  twelve  gallons  of  whale  oil, 
per  acre. 

That  oil  applied  to  land,  as  a  food  for 
plants,  in  its  crude  state,  acts  as  a  poison,  I 
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tiannot  deny,  but  my  procefs  is  very  different ; 
I  believe  that  oil,  particularly  animal  oil> 
is  the  pabulum  of  plants,  that  is,  oil  sub- 
tilized by  the  salts  in  a  compost  dunghill,  left 
there  a  considerable  time^  in  a  state  of  putre- 
faction, and  until  the  whole  is  become  pu- 
trescent, then^  I  say^  I  belieoe,  I  have  got  the 
best  and  richest  manure  that  can  be  carried  on 
I^d. 

The  barley  evidently  proved  its  excellence  s 
a  ridge  of  summer  cucum|)ers,  in  my  garden^ 
pointed  out  to  many  its  great  power,  the  leaves 
'being  in  general,  from  ten  to  ten  an^  a  half 
inches  broad,  and  the  vines  occupied  an  un- 
common space  of  ground.  Five  hundred 
cabjbages  and  savoys,  planted  by  the  side  of 
four  thousand  more^  and  which  had  only  one 
handful  of  the  oil  manure  put  into  each  hole 
made  by  the  dibble,  at  the  time  of  planting, 
were  evidently  near  as  big  again  as'  the 
others. 
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ESSAY  XXIV. 

On  Tojh^refsings, 

^OOT,  malt  dust,  pigeon  dung,  and  rape- 
dust,  are  considered  as  top-drefsings.  They 
are  never  worked  into  the  land  by  the  plough. 
In  that,  they  efsentially  differ  from  other 
manures.  The  theory  of  top-drefsings  is  not 
generally  known  j  the  practice,  consequent}y» 
is  but  imperfectly  imderstood. 

When  any  kind  of  manure  is  worked  in  by 
the  plough,  we  mean  to  lighten  the  soil,  and 
at  the  same  time  to  fill  it  with  nourishing 
particles.  But,  when  we  apply  top-drefsing$» 
we  only  consider  the  nourishment  of  the 
plants,  having  no  regard  to  loosening  the 
earth.  Light,  sandy,  and  lime-stone  lands 
are  best  managed  by  lop-drefsings.  Stiff  loams 
and  clays  require  lime  and  rotten  dung  to 
break  the  cohesion  of  their  parts.  The  one 
remains  in  the  ground  for  the  benefit  of  suc- 
ci*eding  crops  ;  the  other  is  only  the  food  of 
the  year,     The  tillage-farmer,  whose  soil  is 
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flxin,  should  pay  a  careful  attention  to  top- 
drefsings.  They  are  the  soul  of  his  husbandry. 
On  the  lime-stone  lands  in  Yorkshire,  rape- 
dust  is  chiefly  used  ;  but  the  price  is  so  much 
adv^Uiped,  that  the  farmer  can  hardly  afford  to 
purchase  it.  An  acre  of  wheat  land  cannot 
be  yycJl  drefsed  with  lefs  than  four  quarters  of 
rape-dust :  three  quarters  are  sufficient  for  an 
acre  of  barley.  The  price  is  about  eighteen 
sbillings  per  quarter.  To  obviate  this  great 
expense,  I  shall  recommend  ja  compost  ma^e 
of  shambles-blood  and  saw-dust,  which  T  have 
found  experi mentally  to  equal,  if  not  excel, 
most  hand  drefsings.  This  compost  has  the 
peculiar  property  of  being  no  way  offensive  to 
the  smelL  It  comes  cheap,  and  may  be  pro- 
cured in  every  large  town.  I  cannot  give  any 
directions  relative  to  the  quantity  necefsary 
for  drefsing  an  acre  of  land.  My  experience 
upon  it  has  been  confined  to  a  small  scale. — 
It  is  speedy  in  its  effects,  but  not  lasting. 

In  Flanders,  where  manures  are  well  under- 
stood, they  dry  and  powder  human  ordure, 
which  they  use  as  a  top-drefting,  and  find  it 
of  a  rich  quality.  In  large  manufactories, 
and  in  places  where  a  number  of  people  live 
together,  it  may  be  a  judicious  practice  to  re- 
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ceive  all  excrementitious  matters  upon  siWr 
dust ;  which,  by  frequently  turning  over,  majf 
be  converted  into  one  of  the  richest  drefsings^ 

In  order  to  have  a  distinct  idea  of  top^ 
drefsings,  we  must  reflect  that  wheat,  oats, 
barley,  and  rye,  have  two  kinds  of  roots.  The 
one  is  called  the  seminal,  the  other  the  coronal 
root.  ITie  first  lies  deep  in  the  ground,  and 
proceeds  immediately  from  the  grain :  The 
other  is  formed  just  within  the  surface.  In 
proportion  to  the  vigour  of  this  last,  the  crown 
becomes  stronger  or  weaker;  or,  in  other 
words,  the  plant  tillers  more  or  lefs.  In 
winter  corn,  the  plant  is  nourished,  during  the 
severe  months,  by  the  seminal  root  only.  It 
should  therefore  be  placed  pretty  deep,  to 
secure  it  against  the  effects  of  the  frost.  On 
this  account  drill-wheat  stands  the  winter 
better  than  the  broad-cast.  The  coronal  root 
seldom  appears  before  the  beginning  of 
March.  This  is  therefore  the  season  for 
the  application  of  top-drefsings.  The  first 
shower  of  rain  washes  them  just  within  the 
surface,  where  they  become  the  immediate 
nourishment  of  the  coronal  tooX. 

In  most  places^  rape-dust  is  harrowed  in 
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with  the  winter  corn  ;  but  soot  is  always  laid 
on  in  the  spring.  By  the  application  of  this 
last,  the  plants  soon  recover  the  injuries  of  the 
winter,  and  a  large  crown  is  formed,  from 
which  a  number  of  stalks  are  produced  in 
proportion  to  the  size  of  the  crown. 

In  spring  com,  the  coronal  roots  form  them- 
selves within  a  few  weeks  after  sowing; 
for  which  reason  the  top-drefsings  should  be 
harrowed  in  with  the  grain. 

It  will  be  necefsary  to  remark  that,  as  top- 
drefsings  can  only  operate  but  a  little  way 
within  the  surface,  they  are  therefore  only 
proper  for  horizontal  feeders ;  as  wheat,  oats, 
barley,  and  rye.  Beans,  and  tap-rooted  plants 
require  such  manures  as  are  worked  into  the 
land  by  the  action  of  the  plough. 

It  may  be  objected  that  turnips,  though 
tap-rooted,  yet  receive  benefit  from  top- 
drefsings;  but  it  must  be  considered  that 
they  operate  upon  the  plant  by  pushing  it 
hastily  into  rough  leaf,  and  thereby  securing 
it  against  the  fly.  After  this,  the  turnip 
flourishes  or  declines  in  proportion  to  the 
richnefs  or  poverty  of  the  soil. 
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Sd  much  depends  upon  the  right  use  of 
inauures,  that  we  cannot  employ  too  much 
time  in  investigating  their  natures.  Notwith- 
standing what  Mr.  TuU  and  other  ingenious 
gentlemen  have  advanced,  I  am  clearly  of 
opinion  that  manures  are  the  life  and  soul  of 
husbandry.  Till  the  farmer  can  scientifically 
explain  the  manner  that  manures  operate,  he 
will  find  it  impofsible  to  reduce  his  profefsion 
to  the  standard  of  reason.  I  therefore  flatter 
myself,  that,  from  these  efsays,  he  will  be  able 
to  collect  some  hints  that  will  be  of  use  to 
him  in  forming  a  just  notion  of  one  of  the 
most  important  branches  of  agriculture. 
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BOOK    II, 


ESSAY    I. 

Obi  the  different  2umUities  of  Rain  which  fall  at  diffcrenl 
Heights  over  the  same  Spot  of  Ground. 

Hi  VERY  operation  of  nature  which  in- 
fluences vegetation,  is  interesting  to  the  spe- 
culative and  philosophical  fanner.  The  dis- 
charge of  the  ELECTRICAL  FLUID,  by  th« 
descent  of  rain,  may  be  considered  as  a  pri- 
mary agent  in  producing  the  germination  of 
seeds,  and  the  rising  of  the  sap  in  vegetables. 
Electricity  accelerates  the  motion  of  the  fluids 
in  the  capillary  tubes  of  plants,  increases  their 
perspiration,  heightens  their  verdure,  and 
powerfully  promotes  their  growth.  Hence 
perhaps,  in  some  degree,  arises  the  instanta'' 
neous  vivifying  effect  of  a  summer  shower  on 
the  vegetable  creation. 

It  is  hoped,  therefore,  that  the  following 
attempt  to  accouAt  for  the  different  quantities 
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of  rain  which  fell  at  different  heights  over  the 
same  spot  of  ground,  will  not  be  deemed  «n- 
tirely  foreign  to  the  purpose  of  these  efsays. 

In  the  last  volume  of  the  Philosophical 
Transactions,  some  experiments  are  related, 
by  which  it  appears,  that  there  fell  below  the 
top  of  a  house,  above  a  fifth  part  more  rain 
than  what  fell  in  the  same  space  above  the 
top  of  the  same  house  ;  and  that  there  fcl! 
upon  Westminster- Abbey  not  above  one  half 
of  what  was  found  to  fell,  in  the  same  spact^ 
below  the  tops  of  the  houses*.     These  ob- 


*  I  am  informed  by  an  ingenioos  correspondent  ni 
Bath,  that  similar  experiments  have  been  made  in  that 
place  with  the  same  result ;  and  a  friend  of  mine  at 
Liverpool,  on  whose  judgment  and  accuracy  I  can  rely 
with  confidence,  has  lately  favoured  me  with  the  folkiw- 
ing  account,  dated  March  14,  1771  :  **  Daring  the  lato 
rains  1  repeated  Dr.  Heberden's  experiment :  The  upper 
vefsel  received  thirteen  ounces  and  a  half  of  rain,  the 
lower  vefsel  twenty-seven  ounces.  The  difference  of 
altitude  was  about  sixteen  or  seventeen  yards.  The 
wind  blew  a  brisk  gale  from  the  south-east.  I  mad« 
the  trial  ako  during  a  fall  of  snow :  and,  in  that,  fooad 
the  proportion  as  three  to  five."  The  following  experi* 
ment«  communicated  t«  me  by  the  same  gentleman^ 
varies  a  little  in  its  result  from  the  former,  owing,  per- 
haps, to  a  difference  in  the  serenity  of  the  air:  for  the 
wind  has  a  more  powerful  effect  on  the  deioent  of  toow 
than  of  rain,  because  its  specific  gravity  it  left.— 
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8etVati6hs,  hoifc^ever  hew  and  singular,  ai^  too 
well  authenticated  tfb  ^dnrit  of  tfie  least  de- 
gree of  doubt ;  and  philosophy  should  be 
eiriptoyed  not  to  invalidate  a  fact  so  fully 
ascertained,  but  to  furnish  a  rational  and^ 
a!d^qudte  cause  of  it 

Dr.  Heberden  conjectures  that  this  phseno- 
menon  depends  oh  some  property  of  electricity, 
which  he  thinks  remains-  hitherto  unknown. 
To  me  it  appears  prob^bl&i  that  the  common 
laws  by  which  this  power  influences  the 
asceilt  and  suspension  of  vapours,  are  sufficient 

f^  March  27,  177 1,  there  was  a  continued  fall  of  snow^ 
from  eight  in  the  morning  till  ifive  in  the  afternoon.  The 
1^  ^sU  still  I  the  '^oW  c^tfa^e  dowii  very  thick,  and  in 
lir^e  flakes.  Daring  the  nine  hours  which  the  snow 
cbntiha^  to  fall,  the  upper  vefset  Veceiv'ed  thirteen 
<mlnoeS|  the  lower  vefsel  ^wenty-six  ounces.**  In  the 
years  1773  and  1774,  the  observations  on  the  diflerent 
quantities  of  rain,  which  fall  at  different  heights,  were 
fepealedly  ihade  at  Liverpool :  and  it  wsis  almost  in- 
variably found,  thit  a  vefUfI,  standing  on  tlie  surface  of 
the  ground  in  a  spslcioas  garden,  received  doMe  the 
«|ttanlity  of  rain  which  fell  into  another  vefsel  pf  equal 
dimensions,  placed  near  the  same  spot,  but  eighteen 
yards  higher.  Al  Middlewiph,  during  part  of  the  yeiir 
1774,  the  quantity  of  tkiii  ckiight  at  the  top  of  tie 
church-steeple  was  15,75  inches;  and  in  a  garden, 
eighty  feet  below,  19  inches.  The  garden,  it  should  be 
remarked,  was  hot  cohtiguofiis  t^  klthodgh  at  no  great 
distance  from  the  church. 
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to  explain  their  precipitation  in  rain,  and  the 
lately-discovered  mode  of  its  descent. 

The  electrical  fluid  is  ftrongly  attracted  by 
water,  and  by  destroying  the  cohesion  be- 
tween its  particles,  and  repelling  them  from 
each  other,  it  becomes  a  powerful  agent  in 
evaporation.  The  waters  of  the  ocean  abound 
in  this  fire,  and  vapours  raised  from  them 
float  in  the  air,  forming  clouds  which  retain 
their  'electricity,  till  they  meet  with  other 
bodies,  either  destitute  of  it,  or  containing  it 
in  a  lefs  proportion  than  themselves*.  This, 
in  all  probability,  is  frequently  the  case  with 
those  vapours  or  clouds  which  are  produced 
by  exhalations  from  the  earth,  from  fresh 
water,  and  the  perspiration  of  plants .  and 
trees  3  at  least  it  is  an  undoubted  fact>  that 
some  clouds  (to  use  the  language  of  this 
branch  of  philosophy,)  are  electrified  positively, 
and  others  negatively.  No  sooner  does  the 
communication  take  place,  but  the  repulsion 
between  the  particles  of  water  is  diminished, 
those  which  have  discharged  part  of  their 
electricity,  are  succefsively  attracted  by  the 
contiguous  ones  which  have  not  3  and  thu$ 


i^— iF"*^      .— M— »^— — ^»»—  ■  ■  — »»jfci 


*  Vid.  Franklin  on  Electricity. 
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they  prefs  nearer  together,  become  specifically 
heavier  than  the  atmosphere,  and  descend  in 
small  drops,  which,  losing  every  instant  more 
and  more  of  the  electric  fire,  coalesce,  uniting 
into  larger  and  larger  drops,  and  consequently 
filling  a  space  which  is  continually  diminish- 
ing,  as  they  approach  nearer  to  the  surfiice 
of  the  earth.  This  may  be  illustrated  by 
electrifying  the  stream  of  a  fountain,  which 
will  spre^ad  itself  into  the  form  of  a  brtish  by 
the  mutual  recefsion  of  the  particles  of  water: 
but  withdraw  the  supply  of  electric  fire,  and 
the  fountain  discharges  itself  in  one  continued 
current^.  A  pair  of  cork-balls  suspended 
together  by  silken  threads,  when  electrified, 
recede  from  each  other ;  and  if  the  air  be  dry, 
return  by  degrees  only  to  their  natural  posi- 
tion. Two  feathers  electrified  will  float  in 
the  atmosphere,  mutually  repelling  each 
other,  when  in  a  certain  degree  of  contiguity, 
and  gradually  descending  as  they  lose  that 
power,  which,  by  expanding  their  plumuhe^ 
rendered  them  specifically  lighter  than  the 
air.  But  if  one  of  them  discharges  suddenly 
the  electric  fire,  it  will  instantly  be  attracted 


* 


Vid.  Franklin  on  ElectricUjr. 


.tpii^^ds  the  other^  and  .receive  a  fcesh  sppplj^ 
iwhen  a  repulsion  (acting  indeed  at  a  much 
kCs  distance  ^han  befpre^)  will  again  take  place 
between  th^p. 

r 

When  two  clouds,  one  replete  with  electrid 
jgre,  the  other  d^^titute  of  it,  come  wUhin  the 
.sphere  of  e^ch  other's  f^tractiqu,  ,they  will 
rush  tQgether,  a^d  thp  electrical  fluid  heii^g 
.difFused  through  a  iafger  sp«?fe  tihe  particks 
of  water  wi]^  iHut$ji  and  form  ^bem^lyeis  in^o 
^rpps  of  greater  iinagnitude,  ^d  ^  hciayy 
^shower  will  be  ptoduced.  StiU, '  bP3l^e wr*  >s 
.  tb^  rain  descends  trough  an  alfQiosipbei'e  con- 
taming  littje  sl^ctric  fire,  it  witt  b^^  POntipual^y 
communicating  it^  and  the  disci]^ai:ge  being 
greatest  from  the  circumferjence  of  ibe  cloiid, 
because  the  sur^ce  is  there' A^rge^t,  jthe  drops 
will  be  drawn  nearer  and  nea^jr  to  qach  other, 
and,  approaching  towards  one. common  centre, 
will  gradually  coalesce  in  .their  pafii^ge. — 
.  Dr.  Franklin  has  related  a  most  ingenious  ex- 
periment, which  elucidates  the  formation  of 
rain  as  thus  described.  Take  two  round 
pieces  of  pasteboard  of  two  inches  diameter; 
from  the  centre  and  circumference  of  each  of 
them  suspend,  by  fine  silk  threads  eighteen 
inches  long,  seven  small  balls  of  wood,  or 
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seven  peas  equal  in  bignefs,  so  wiU  the  balls 
appending  to  each  pasteboard,  form  equal 
equilateral  triangles,  one  ball  being  in  t^ 
centre,  and  six  at  equal  distances  from  that, 
and  from  each  other ;  and  thus  they  represent 
particles  of  air.  Dip  both  sets  in  water,  and 
some  adhering  to  each  ball,  they  will  re- 
present air  loaded.  tfexterouSly- electrify  pne 
set,  and  its  balls  will  repe)  each  othef  to 
a  greater  distance,  enlarging  the  triangles. 
Could  the  water,  supported  by  the  seven  b^^* 
come  into  contaetj  it  would  f(Htn  ct  ikop  or 
drops  so  heavy  as  to  break  the  coibesion  Jt  had 
with  the  balls,  and  so  fall.  Let  the  two  sets 
then  represent  two  clouds,  the  one  a  sea 
ckmd  electrified,  the  other  a  land  cloud ;  bring 
diem  within  the  sphere  of  attraction,  and  they 
will  draw  towards  each  other,  and  you  will 
see  the  separated  balls  close  thus :  the  first 
electrified  ball  that  comes  near  an  unelectrified 
ball,  by  attraction  joins  it,  and  gives  it  fire  ^ 
instantly  they  separate,  and  each  flies  to 
another  ball  of  its  own  party,  one  to  give, 
the  other  to  receive  fire,  and  so  it  proceeds 
through  both  sets,  but  so  quick  as  to  be  in 
a  manner  instantaneous.  In  their  collision 
they  shake  off  and  drop  their  water,  which 
represents    rain.      This    experiment  would 
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better  Ulostrate  and  confirm  my  hypothesis,  if 
a  larger  number  of  b^ls  were  appended  at 
equal  distances^  to  each  pasteboard,  so  as  to 
form  several  circles,  having  one  common 
centre. 

But  it  rarely  happens  that  a  land  cloud  is 
equal  in  magnitude  to  one  raised  from  the 
sea ;  consequently  the  rain  produced  by  their 
umon  will  be  proportionably  lighter  in  the 
upper,  and  heavier  in  the  lower  regions  of  the 
atmosphere,  as  the  electric  matter  is  more  or 
lefs  giadually  diffused. 

When  an  electrified  cloud,  without  mixing 
with  another  cloud,  or  losing  part  of  its  elec- 
tric fire,  becomes  specifically  heavier  than  the 
atmosphere,  by  cold,  or  some  local  change  in 
the  density  of  the  air,  it  will  descend  at  first 
perhaps  in  a  mist ;  but  will  form,  as  it  ap- 
proaches nearer  to  the  earth,  and  is  lefs  re- 
plete with  the  electric  fluid,  a  light  shower 
of  rain. 

Besides  the  clouds  which  float  separately  ia 
the  higher  regions  of  the  atmosphere,  the  air 
contains  a  large  quantity  of  water  in  the  state 

both  of  solution  and  of  diffusion  -,  and  dews. 
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fogs,  and  sometimes  even  showers  of  rain, 
are  probably  produced  by  the  precipitatioil 
of  the  water  thus  suspended.  Now  the 
quantity  of  water  which  the  air  is  capable  of 
difsolving  and  suspending,  is  proportioned  to 
its  degree  of  density ;  and  this  density  de- 
creases in  a  certain  ratio,  according  to  its  dis- 
tance from  the  surface  of  the  earth.  Rain, 
therefore,  in  its  descent  will  be  every  instant 
acquiring  an  accefsion  to  the  bulk  of  its 
drops,  by  attracting  these  aqueous  vapours. 
For  the  cold  produced  by  a  falling  shower, 
will  precipitate  from  the  air,  both  its  difsolved 
and  diffused  waten  And  thus,  at  different 
heights,  will  be  produced,  from  this  cause, 
some  difference  in  the  quantity  of  rain  which 
falls  over  the  same  spot  of  ground.  The  dis- 
charge of  the  electrical  fluid  from  a  falling 
shower,  may  also  act  as  a  powerful  precipitant 
of  the  vapours,  which  are  chemically  difsolved 
in  the  air.  *  For  by  conveying  an  electrified 
wire  to  the  surface  of  a  quantity  of  water, 
saturated  with  any  saline  substance,  an  imme- 
diate and  copious  precipitation  is  produced, 
and  the  salt  forms  itself  into  \zxgtflocculi. 

Rain,   when   undisturbed   by  winds,    de- 
scends in  lines  converging  towards  the  centre 
Volume  I.  Y 
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of  the  earth,  like  the  radii  of  a  circle.  This 
direction  towards  the  perpendicular,  however 
trifling  in  degree,  gives  some  little  tendency 
to  the  drops  to  coalesce  together,  and  concurs 
in  the  general  effect  of  producing  a  differenf 
quantity  of  rain  at  different  heights. 

From  what  has  been  advanced,  it  appear^ 
probable  to  me,  that  the  gradual  discharge  of 
the  electrical  fire  is  the  principal  cause  of  the 
phenomenon  I  have  attempted  to  explain. 
As  the  rain  descends,  the  drops  coalesce  mcMre 
and  more  together,  by  the  continued  diminu- 
tion of  the  repulsive  power  which  counte^:* 
acted  their  mutual  attraction;  and  con- 
sequently,  in  a  given  space,  a  much  larger 
quantity  will  fall  near  to,  than  at  a  distance 
from,  the  surface  of  the  earth.  A  cloud 
which  fills  many  thousand  aprcs  in  the  higher 
regions  of  the  air,  when  the  electric  fluid 
operates  upon  it  with  full  force,  may  not 
cpver  one-third  of  that  extent  when  it  has  de- 
scended in  a  shower  of  rain.  To  this  effect 
the  precipitation  of  the  vapours  contained  in 
a  difsolvcd  or  diffused  state,  in  the  lower  re- 
gions  of  the  atmosphere,  and  the  influence  of 
gravitation  in  producing  a  convergency  of 
the  drops  of  rain,  will  in  some  degree  con- 
tribute. 
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P.  S.  Having  .communicated  the  preceding 
paper  to  Pr.   Ueberdcn    and  Dr.   Watson, 
I  have  bqen  favouried  by  the  .latter  with  the 
following  curious  fact. — ^*  The  water  in  the 
rain-gage  at  the  top  of  Lord  Charles  Caven- 
dish and  Dr.  Heberden's  houses,  which  arc 
about  a  mile  distant  from  each  other,  pretty 
nearly  correspond  ;  but  at  the  botton  of  Lord 
Charles's  house,  though  the  level  is  forty  feet 
above  ihe  top  of  Dr.  Heber4en'^  the  qi^aixtity 
always  exceeds  that  of  Dr.  Heberden^s.    Last 
yjear,  for  instance,  at  the  top  of  both  their 
houses^  there  were  collected  about  twenty- 
tBVO  inches  of  rain  ;   but  in  Lord  Charles's 
garden^   at  a  distance  fron^i  any   buildings, 
ttierc  fell  twenty-six  inches ;  and  ^his,  in  his 
Lordship's    garden,    has    been  constant   for 
several  years.     Dr.  Heberden  has  been  too 
much  confined  to  make  accurate  observations 
at  the  bottom  of  his  late  house ;  but  he  is  now 
removed  to  Pall-Mall,  where  his  opportunities 
of  observing  arc  more  f^ourable." 

This  fact,  a,t  Brst  sight,  appears  to  be 
a  strong  objection  to  the  iit/polhesU  I  have  ad- 
vanced. May  it  not,  however,  be  obviated, 
bysupposing  that  the  discharge  of  the  electrical 
fluid  from  a  falling  shower,  is  not  so  much  in- 

Y2     . 


340  GEORGICAL  ESSAYS. 

fluenced  by  the  absolute,  as  by  the  relatite 
height  of  the  places  where  the  rain  descends  ? 
And  as  the  earth  may  be  considered  as  die 
great  recipient  and  attractor  of  electrical  fire, 
is  it  hot  probable  that  the  quantity  of  rain 
collected  will  be  proportioned  to  the  distance 
of  the  receiver  from  the  ground  immediately 
below,  and  not  to  its  absolute  height,  mea* 
sured  from  any  distant  level,  except  in  such 
altitudes  where  the  density  of  the  air,  and  the? 
vapoufs  floating  in  it,  are  so  far  diminished  as 
to  produce  a  sensible  variation?  But  I  oflFer  this 
conjecture  with  diflidence ;  and  am  sensible 
indeed   that  the   whole   of   my  attempt  to 
account  for  the  different  quantities  of  rain^ 
which  fall  at  different  heights,  is  liable  to  ob^ 
jections;  because  the  data  are  yet  few  upoo 
which  k  is  founded.    To  promote  the  solution 
of  so  curious  a  phenomenon,  I  shall  here  sub^ 
join   a  few   queries,    proposed    to    me    by 
different  correspondents.    The  fourth  should^ 
1  apprehend,  be  reversed,  because  it  appeal 
probable  to  me,  that  trees,  plants,  water,  and 
moist  earth,  afford  more  copious  exhalations 
than  paved  streets,  houses,  burning  fuel,  or 
the  bodies  of  men. 

1 .  Does  a  glafs  funnel  catch  an  equal  quan* 
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titj  of  rain,  at  the  same  height,  as  a  metal 
funnel;  the  former  being  an  electric,  the 
letter  a  non-elec Jric  *  ? 

2.  Is  there  a  difference  in  the  quantity  of 
jmx  and  snow  catcher  in  similar  vef^els  at 
idifferent  heights  ? 

3.  Is  the  difference  of  rain,  cjatched  at  dif- 
ferent heights^  greatest  at  the  beginning  of 
^  shower  ? 

4*  Is  not  this   difference  greater  in  larg^ 

*  A  very  ingenious  friend  of  mine,  at  Chester,  has  lately 
iJi!iroii]:ed  me  with  the  follo^ving  experiments,  >vhich  fur^ 
9ish  a  satisfactory  answer  to  this  cjaery,  ^d  at  ^he  same 
iime  confirm  the  hypothesis  I  have  advanped,  by  proving 
that  rain  contains,  and  discharges  in  its  descent,  the 
electrical  fluid.  Two  vefsels  of  equal  diameters,  the  one 
pf  glafs,  the  other  of  tin,  placed  at  the  same  height^  and 
within  a  foot  of  each  olher,  varied  as  follows  in  the 
quantities  of  rain  which  they  received ;  From  April  15, 
177  i,  to  29,  the  glafs  vefsel  received  0.954-,  the  tin  vefsel 
received  1.432.  From  May  5,  to  SO,  the  glafs  vefsel  re- 
ceived 1.630,  the  tin  vefsel  received  I!. 027.  From  June  I, 
^28,  the  glafs  vefsel  received  2.144,  the  tin  vefsel 
l^CfAvedi  3.674. 

The  same  accurate  observer  found,  that  in  the  months 
pf  June  and  July,  177 1,  contrary  to  the  common  course 
of  nature,  a  larger  quantity  of  rain  was  received  in  the 

V3 
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cities  than  in  the  country,  owing  to  the  louver 
regions  of  the  air  being  more  loaded  mtfa 
watery  vapours,  which  have  been  exhaled  by 
^res,  and  from  the  human  body  r 

5.  Has  the  wind  no  share  in- producing  the 
disparity  observed  in  the  quantities  of  nitt 
which  fall  at  different  heights  ? 

6.  ^lay  not  the  column  of  air,  thmugh 
which  a  drop  of  rain  pafses,  in  the  space  of 
twenty  or  thirty  yards,  contain  a  sufficient 
quantity  of  watery  particles-  tb   double  the 

higher^  than  in  the  lo\<7er  fiinnel.  Far  instance,  the  rain 
OBttght  in  a  vefsel  placed  at  the  top  of  Su  John's  steeple,- 
firom  June  2,  to  July  1,^  amounted  to  l.SSd,  and  firon 
July  2,  to  August  3,  to  1.423.  Whereas  a  similar 
vefsel,  placed-  in  a  garden  below,  received  during  the 
same  space  of  time,  only  1.49-i,  and  0«452.  This  invene 
proportion  of  rain,  received  at  different  heights,  cannot 
be  supposed  to  depend  either  upon  chemical  or  me- 
chanical principles,  but  may  be  accounted  for  by  the 
same  electrical  laws,  >a'hich  have  been  adduced  to  ex- 
plain the  more  usual  phenomena  of  its  descent.  If  the 
falling  showers  proceeded  from  clouds  negatively  elec- 
trified, the  drops  of  rain  %vould  diverge  more  anfd  more 
as  thc^y  approached  nearer  to  the  enrth,  because,  instead 
of  communicating,  they  would  receive  some  portion  of 
electricity  from  the  vapours  floating  in  the  lower  regior.a- 
•f  the  atmosphere. 
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bulk  of  the  drop  ?  Thi$  may  be  illustrated  by 
precipitating  any  saline  substance  from  a  satu- 
rated solution  of  it,  contained  in  a  cylindrical 
vefsel,  and  examining  the  proportional  quan- 
tities of  precipitate  at  different  heights.  Or, 
perhaps,  it  may  be  determined  by  the  following 
experiment :  Take  a  cylindrical  glafs  vefsel, 
four  inches  in  diameter,  and  eight  inches  high  -, 
fill  it  with  ice  or  snow,  and  place  it  in  a  warm 
room.  A  watery  dew  will  soon  be  congealed 
upon  its  surface,  which  being  committed  to 
a  nice  scale,  may  probably  be  found  to  be 
equal  in  gravity  to  a  drop  of  rain.  Suppose 
this  cylinder  to  be  drawn  out  to  the  length  of 
twenty  or  thirty  yards,  the  surface  of  it  will 
still  continue  nearly  the  same,  though  th« 
diameter  of  it  be  diminished  ;  and  such  a  tube 
will  aptly  represent  the  column  of  air  through 
which  a  drop  of  rain  descends  in  its  pafsage 
to  the  earth. 


Y4 
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ESSAY    II. 

On  the  Culture  of  Potatoes, 

J.  HE  potatoe  plant  was  first  brought  from 
America  into  Ireland  by  Sir  Walter  Raleigh, 
Though  a  species  of  the  Solajium,  or  Night- 
shade, yet  experience  has  most  fully  convinced 
us,  thaf  it  is  one  of  the  best  and  most  nutri-^ 
tious  of  all  the  esculent  roots  cultivated  in 
this  island,  llie  great  use  and  advantage  of 
this  vegetable,  as  a  food,  was  never  moic 
happily  experienced  than  four  years  ago, 
when  an  extraordinary  crop*,  both  in  quan* 
tity  and  quality,  reduced  the  high  prices  of 
grain  so  much  in  this  very  populous  neigh? 
bourhoodf,  as  tQgive  the  poor  an  opportunity 
of  buying  bread  upon  more  reasonable  terms 


^  From  an  acre  and  a  half,  statute  measure,  I  had  ai 
many  potatoes  as  sold  (at  Uie  low  price  of  1  s.  3d.  per 
bushel)  for  near  S4!.  besides  serving  my  own  family,  (in 
which  large  quantities  are  conspmed)  and  reserving 
a  sutlieient  quantity  for  planting  near  two  acres  the  year 
following. 

1^  S>ocbdal9« 
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than  it  was  to  be  had  in  many  of  the  niost 
considerable  corn  counties  of  the  kingdom. — 
I  therefore  flatter  myself  that  it  may  be  of  use 
to  point  out  the  best  methods  that  have 
occurred  to  me,  not  only  of  obtaining  a  large 
and  good  crop,  but  also  of  preparing  tjxc 
ground  at  the  same  time,  and  in  the  best 
manner,  for  a  succeeding  one  of  wheat.  Aa 
object  of  no  small  importance  to  the  farmer. 

In  the  first  place^  I  shall  mention  the  kind 
of  soil  that  is  the  best  and  most  proper  for  the 
culture  of  this  excellent  root.  The  potatoe 
plant  will  indeed  grow  in  almost  any  soil ; 
but  the  mere  growth  of  the  plant,  or  the  poor 
return  of  a  few  small  and  insipid  roots,  are 
not  worthy  the  care  and  attention  of  the 
farmer. 

The  soil  which  I  would  prefer  above  all 
others,  for  this  plant,  is  the  same  which 
Columella  recommends  for  vines :  Necspifsum 
sit  nimis^  nee  resolut\L7n,  proprius  tamen  re- 
soluto ;  nee  exile  nee  Leti/simum,  tamen  Ltto 
proximum;  nee  campestre  nee  praeepSy  sed 
potius  edito  campo ;  nee  siceum  nee  nimis 
uUginosum :  that  is,  the  soil  should  neither  be 
Joo  stiff  and  untractabje,  nor  too  light  and 
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crumbling,  yet  rather  of  the  crumbling  kind; 
neither  too  poor  nor  too  rich,  yet  inclining  to 
richnefs;  neither  too  flat  nor  too  hilly.  Bat 
rather  gently  rising ;  neither  quite  dry  nor  yet 
surcharged  with  moisture.  With  such  a  soil^ 
and  proper  management,  a  noble  return  may 
be  expected ;  and  the  nearer  any  soil  ap- 
proaches to  the  nature  and  qualities  abotre 
recommended,  the  more  proper  and  suitable 
it  will  be  for  the  cultivation  of  the  potatoe 
plant.  But  even  from  soils,  not  blefsed  with 
all  those  desirable  qualities,  very  beneficial 
crops  may  be  obtained,  if  a  little  more  labour 
and  pains  are  bestowed  upon  the  necefsary 
operations. 

The  different  ways  of  preparing  the  ground 
for  this  crop,  (which  are  either  by  ploughing^ 
trenching,  or  common  digging)  are  so  well 
known  in  all,  or  most  parts  of  the  island,  that 
it  would  be  uselcfs,  as  well  as  impertinent  in 
me,  to  give  any  directions  on  that  head.  I  will 
only  give  it  as  my  opinion  (founded  on  some 
experience)  that  when  the  ground,  intended 
for  a  potatoe  crop,  is  not  of  any  great  extent, 
trenching  (though  the  most  expensive)  is  far 
preferable  to  the  others,  and  will  generally 
more  than  repay  the  additional  expense. — 
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I  ^ill  venture  also  to  condemn  the  common 

Irish  way  of  planting,  which  is  known  and 

used  in  some  parts  of  the  kingdom,  and  is 

properly  denominated  the  lazy-bed  way.    In 

fliis  method  the  eye%  or  sets,  are  placed  upon 

die  surface  of  the  ground,  with  a  little  dung 

under  them,  and  then  a  deep  trench  is  made 

on  each  side,  with  the  earth  of  which  the  sets 

aic  covered.     By  this  horrid  practice  a  barren, 

and  peihaps  noxious  under-stratum  of  earth 

^wr  rubble  is  thrown  up  so  high  as  never  to  get 

^covered  again,  but  remains  ther^  2ss  a  woful 

change  for  some  of  the  finest  mould,  that 

buried  beneath  the  reach  of  the  plough. 


I  shall  now  endeavour  to  point  out  the  best 
Yif^od  of  planting  the  sets,  both  for  the  pre- 
sent crop,  and  also  for  a  due  preparation  of 
the  ground  for  a  succeeding  one  of  wheat. 

The  sets  (with  one  good  eye,  or  two  at 
onost)  should  be  planted  in  rows  two  feet 
asunder  at  least,  if  the  crop  is  intended  to  be 
cleaned  with  the  hand-hoe,  and  at  the  distance 
of  fifteen  or  sixteen  inches  from  each  other  in 
the  rows ;  after  which  the  ground  should  be 
broke  in  with  a  rake  or  light  harrow.  After 
the  plants  are  come  up,  the  first  growth  of  the 


) 
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weeds  should  be  carefully  observed ;  and^ 
taking  the  advantage  of  a  dry  and  hot  sea9on, 
should  be  cut  down,  both  betwixt  and  in  the 
rows;^  and  the  earth  hoed  up  a  little  towards 
the  roots  of  the  plants.  The  weeds  being 
checked  in  their  first  shoot^  a,nd  in  such  wea- 
ther, will  be  long  before  they  rnake  any  con- 
siderable head  again.  About  midsummer  it 
will  be  necefsary  to  go  over  the  groimd  once 
fQore  with  the  hoe  ^  and  if  the  adviintage  of 
a  dry  and  hot  season  can  then  be  taken,  it 
will  generally  be  sufficient  to  keep  the  land 
clean  and  free  from  weeds  for  the  remainder 
qf  the  summer,  as  the  plants  wiU  then  be 
grown  so  strong  and  bushy,  as  nearly  to  cover 
the  whole  surface  of  the  ground  ;  and  thercT 
fore,  by  their  shade  and  dropping,  yriU  pvo* 
vent  any  future  growth  of  weeds. 

These  stirrings  by  the  hoe  will  keep  the 
land  in  proper  tilth,  and  kindly  dispose  it^to 
receive  the  benign  influence  of  the  sun,  air^ 
and  dews ;  and  the  intervals  betwixt  the  rows 
of  the  plants  will  also  allow  due  admifsion  to 
the  air,  so  absolutely  necefsary  for  vegetation. 
**  The  air,"  as  Bishop  Berkley  observes  in  his 
Siris,  "  is  the  receptacle  as  well  as  source  of 
^*  all  sublunary  forms,  the  great  mafs  or  chaos 
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^  which  imparts  and  receives  them.  The  at- 
"  mosphere  which  surrounds  our  earth,  con- 
'^  tains  a  mixture  of  all  the.  active  volatile 
**  parts  of  all  vegetables,  minerals,  and 
•*  animals.  Whatever  perspires,  corrupts,  of 
•*  exhales,  impregnates  the  air ;  which,  being 
*'  acted  upon  by  the  solar  fire,  (here  is  literally 
**  coTijugis  in  gremium  latdt  descenditj  pro- 
•*  duceth  within  itself  all  sorts  of  chemical 
**  operations,  dispensing  again  those  salts  and 
spirits,  in  new  generations,  which  it  had  re- 
ceived from  putrefactions  The  air,  there- 
**  fore,  is  an  active  mafs,  composed  of  number- 
*^  le(s  different  principles,  the  general  source  of 
^  corruption  and  generation,  in  which  the 
«<  seeds  of  things  seem,  to  be  latent,  ready  to 
appear  and  produce  their  own  kind  when- 
ever  they  light  upon  a  proper  matrix.  The 
whole  atmosphere  seems  alive ;  there  is 
every  where  acid  to  corrode,  and  seed  to  en- 
gender, in  that  common  seminary  and  re- 
ceptacle of  all  vivifying  principles." 
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That  the  free  admifsion  and  circulation  of 
air,  are  not  only  conducive,  but  also  absolutely 
nccefsary  to  a  speedy  and  vigorous  growth  of 
plants,  might  be  easily  proved  by  many  ex- 
periments s     but  it  is  too  obvious  to  every 
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one.  who  has  taken  the  least  notice  of  tbe 
operations  of  nature  in  the  important  work  of 
vegetation,  to  need  such  proofs  of  its  necefsaijr 
influence.  Without  sonje  air,  it  is  well  known, 
vegetation  woulcj  neither  begin  nor  continue. 
Dr.  Fordyce,  in  his  Elements  of  Agriculture 
and  Vegetation,  says,  that  even  roots  require 
air;  so  that  if  a  root  is  planted  too  deep,  it 
will  not  grow  on  that  account.  He  is  q( 
opinion  also,  that  light  is  necefsary  for  the 
growth  of  a  plant^  but  not  so  inuch  ^s 
ain 

Many  growers  of  potatoes,  from  want  of 
experience,  are  apt  to  imagine  that  the  greater 
number  of  plants  they  have,  the  greater  will 
be  the  increase.  In  regard  to  numbers  it 
possibly  may  be  so,  but  even  that  admits  of 
a  doubt.  The  true  proof  of  the  increase,  or 
return,  is  in  the  weight  and  goodnefs  of  the 
crop,  and  not  merely  in  the  number  of  pitiful 
roots.  In  the  common  promiscuous  and  close 
way  of  planting,  the  stems  of  the  plants  are 
drawn  up  so  high  and  slender,  by  their  con- 
tiguity to  each  other,  that  they  become  weak 
and  languid  long  before  the  proper  time  of 
perfecting  their  roots  -,  a  certain  indication  of 
a  miserable  crop. 
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The  ground,  as  is  observed  by  Mr.  TuU, 
(to  whom,  not  only  his  own  country,  but 
many  others  in  Europe  are  so  much  obliged 
for  laying  a  rational  foundation  for  most  of  the 
modern  improvements  in  husbandry)  contains 
a  certain  quantity  of  pabulum,  or  food  for  vege- 
tables, which,  though  it  may  be  considerably 
increased  by  manures,  has  its  stated  bounds, 
its  ne  plus  ultra.  The  san^e  gentlenfian  men- 
tions an  experiment  th^t  he  made,  which  very 
fully  proves  the  great  advantage  of  planting 
the  potatoe-sets  at  a  considerable  distance 
from  each  other,  and  also  the  very  great  utility 
of  hoeing  and  stirring  the  soil  well  about 
them.  "  A  piece  of  ground,"  says  he,  "  was 
planted  with  potatoes,  the  greater  part  in  the 
Cpmmoo  way ;  but  in  one  part  (worse  than 
the  rest)  they  had  been  set  at  a  yard  distant 
every  way  j  the  rest  of  the  ground  was 
4unged  ;  thi.  poor  part  had  no  dung,  but  was 
ploughed  four  times  in  different  ways,  so  that 
the  ground  was  broken  and  stirred  thoroughly 
pvery  way  about  the  potatoes.  The  conse- 
quence was,  that  though  no  dung  was  used 
here,  and  the  plants  appeared  shorter  than  in 
the  dunged  part,  yet  the  crop  was  greatly 
better  than  in  the  other  part  of  the  field.  ITie 
roots  here  were  all  large  ^  in  the  otlier  part 
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turns  again  as  before,  and  so  on  till  the  whole 
piece  of  ground  is  finished.  One  man,  with 
a  plough  and  tvro  horses,  and  two  boys,  (one 
to  keep  the  horses  in  a  straight  line,  and  the 
other  to  drop  in  the  sets)  will  finish  a  large 
quantity  of  land  in  a  day.  When  the  whole 
planting  is  finished,  the  ground  should  be 
levelled  by  harrowing  acrofs. 

This  is  the  best  method  for  dry  land ;  |)ut 
if  the  ground  be  moist,  strongs  or  heavy,  it 
should  be  thrown  into  ridges  of  four  or  five 
feet  each,^  and  the  sets  planted  on  the  top  of 
the  ridges.  The  depth  of  the  furrows  also 
should  vary  according  to  the  nature  of  ihc 
soil.  If  it  be  very  dry  and  light,  the  furrows 
may  be  made  five  inches  deep ;  if  moist, 
heavy,  or  strong,  not  above  three  or  four  at 
the  most. 

Having  given  directions  about  the  manage- 
ment of  the  crop,  I  shall  now  beg  leave  to 
offer  my  sentiments  in  regard  to  the  best  kinds 
of  potatoes  now  cultivated  in  this  neighbour- 
hood, both  for  summer  and  winter  use.  For 
the  former,  I  would  recommend  the  early  red 
and  white  dwarfs,  and  the  flat  white  kidney^ 
by  some  called  the  true  Spanish  potatoe :  For 
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If  the  potatoe*crop  is  intended  to  be  drefsed 
both  with  the  plough  and  the  hand-hoe,  two 
rows  should  be  planted  about  the  distance  of 
.  eighteen  inches  from  each  other ;  but  the  in- 
tervals, or  spaces  betwixt  each  double  row, 
should  be  at  least  four  feet,  or  there  will  not 
be  room  enough  for  the  plough  to  work,  with- 
out injuring  the  stems  of  the  plants.     If  the 
crop  is  to  be  cultivated  with  the  hoe-plough 
only,  then  single  rows  are  best,  leaving  a  space, 
a»  above,  of  four  feet  at  least  betwixt  every 
'ow.     This  is  a  very  expeditious   way  of 
cleapung.  a  crop,  and  will  answer  all  the  pur- 
poses of  hoeing  very  well;    The  way  of  plant- 
ing the  sets  for  this  last  kind  of  cultivation  is 
^cry  expeditious^  and  is  as  follows : 

The  ground  being  laid  level,  and  in  fine 
tilth,  a  straight  furrow  must  be  made  from 
One  end  of  the  field  to  the  other,  leaving 
a  space  of  two  feet  wide  betwixt  it  and  the 
Verge,  or  border  of  the  ploughed  land.  A  boy 
follows  after  the  plough,  with  the  sets  in  a 
basket,  and  drops  one  at  every  fifteen  or  sixteen 
inches.  When  that  is  done,  the  ploughman 
taims  about,  and  throws  the  furrow  back 
again  upon  the  sets,  then  begins  with  another 
furrow,  leaving  the  proper  space  betwixt ;  re- 

Volumc  I.  Z 
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The  produce : 

N«  1.  34  lb. 

2.  .  29 

3. 19 

4.  — —  15 

I  shall  now  mention,  in  as  concise  a 
ner  as  pofsible,  some  other  experiments  I  oiade 
last  ycsLT,  in  order  to  ascertain  what  kind  of 
manure  is  most  agreeable  or  benefeial  to  the 
potatoe  plant. 

I  had  a  small  field  which  was  Jald  down  u 
lands  of  about  five  feet  broad :  I  put  the  inr 
tended  manures  into  the  furrows^  and  tlMS& 
ploughed  it  in  the  common  way^  by  ^dudi 
means  the  manures  were  thrown  into  tiip 
middle  of  all  the  new  lands,  and  upon  whicfa 
I  planted  the  sets.  The  rows  were  all  exactly 
of  the  same  length ;  the  very  same  quantity  of 
sets  in  each  row ;  and  all  had  the  very  same 
advantages  of  hoeing : 

N^  1 .  Manured  with  coal  ashes  only, 

2.  Stable-dung  and  coal-ashes  mixed. 

3.  Stable  dung  alone. 

4.  No  manure. 

5.  Compost  made  of  dung  lirne^  and  soiU 
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N^  6.  Stable-dung  covered  with  common  yel- 
low mofs. 
?•  Soaper's  waste, 

8.  Stable-dung  and  lime. 

9.  Lime  alone. 

10.  Coal-ashes  and  lime. 

11.  Stable-dung  and  soaper's  waste. 

12.  Soot,  soil,  and  coal-ashes. 

13.  Salt  and  soil. 

14.  Saw-dust  and  coal-ashes. 

1 5.  Stable-dung  and  saw-dust. 

16.  Dung  of  poultry  and  coal-ashes. 

17.  Dung  of  poultry  and  sand. 

18.  Saw-dust  and  lime. 

19.  Decs^ed  rushes  and  lime. 

20.  Tanners'  bark  and  lime. 

21.  Bark  and  stable-dung. 

22.  Bark  done. 

23.  Stable-dung,  with  liiot  spread  over  the 

lahd. 

24.  Chopped  whins,  with  a  covering  of 

lime  over  them. 

The  ptoduce. 
N^  1.  211  lb.  rather  small  m  size. 

2.  344  lb.  very  fine. 

3.  3151b.  ditto. 

4.  134  lb.  verysmaS. 
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N^  5.  204  lb.  middling  size. 

6.  438  lb.  remarkably  fine. 

7.  383  lb.  very  fine. 

8.  268  lb.  tolerably  well  sizedc 

9.  187  1b.  ditto. 

10.  1921b.  ditto. 

11.  2981b.  very  good  sized.  .    : 

12.  271  lb.  ditto. 

13.  2001b.  ditto. 

14.  1901b.  smaller  in  size.. 

15.  307  lb.  very  fine. 

16.  236  lb.  pretty  fine.  /_ 

17.  156  lb.  rather  small. 

a  ...  ■  - 

18.  197  1b.  ditto.  ,     .,     ,  .M 

19.  208  lb.  very  good  pne*.       :  .v: , 

20.  76  lb.  very  poor  ones.  .  ■ 

21.  1 44  lb.  rather  larger. 

22.  35  lb.  very  poor. 

23.  232  lb.  pretty  fine  ones.  ' 

24.  256  lb.  very  fine  and  large. 

I  can  only  say  in  favour  of  this  accountj 
that  it  is  very  accurate.  I  saw  the  potatoes 
taken  up  and  weighed,  and  also  entered  them 
(upon  the  field  where  they  were  weighed) 
into  my  memorandum-book,  from  whence  the 
above  account  is  taken.  Many  will  be  sur- 
prised at  the  apparent  advantages  arising  fron^ 


k. 
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the  use  of  whins  and  haofs.  The  former  I  had 
known  tried  before,  and  with  succefs,  in  the 
culture  of  potatoes;  and  the  latter  I  found 
ranked  at  the  head  of  a  clafs,  termed  the 
fatttning  manures y  in  a  periodical  work, 
published  at  Paris  under  the  title  of  Journal 
(Economiquf . 

As  Stable-dung  and  mofs  seemed,  from  the 
above  experiments,  to  have  the  advantages: 
over  all  the  rest,  I  was  determined  to  make 
a  fair  trial  of  their  respective  merits.  -Accord- 
ingly I  had  two  rows  df  potatoe-sets  planted 
alternately  upon  stable-dung  and  mofs,  so  that 
there  could  be  no  advantage,  either  from  soil^ 
exposure,  or  cultivation,  to  one  plant  more 
than  another.  I  had  one  row  dug  up  in  my 
presence,  and  immediately  weighed.  The 
consequence  was,  the  crops  were  so  equal  in 
weight,  that  the  balance  could  not  determine 
the  difference.  Those  that  came  from  the 
dunged  plants  were  more  in  number,  the 
Others  better  and  more  equally  sized. 

The  last  experiment  was  made  upon  some 
-seedling  potatoes,  called  the  Ogden  Seedlifigs^, 
raised  the  preceding  year  from  one  of  the 
/fgrwiard  kinds.     They  promife  much,  both  fqf 

^4 
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goodnefs  and  perfecting  their  roots  very  early. 
All  our  varieties  have  been  procured  firom  the 
seed,  and  more  may  be  expected :  This  is 
certainly  the  best  method  to  keep  our  present 
sorts  from  degenerating. 

This  year  I  took  up  one  row  of  potatoes, 
part  of  which  was  manured  with  stable-dung 
and  coal-ashes,  the  other  with  the  same  quan- 
tity of  stable-dung  and  mofs.  The  conse- 
quence was,  that  those  from  the  dung  and 
mofs,  not  only  exceeded  the  other  in  size,  but 
were  about  a  third  more  in  weight.  The 
soil  and  cultivation  the  same. 

• 

Many  inferences  may  be  deduced  from 
the  above  experiments,  some  of  which  aie 
very  obvious ;  as  that  mofs  is  a  very  good 
manure  for  potatoes ;  stable-dung  very  good 
and  proper;  coal-ashes  the  same,  but  not 
equal  to  the  former;  soapcrs'  waste  a  very 
good  one,  but  it  is  too  dear,  as  well  as  difficult 
to  be  obtained  in  large  quantities. 
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ESSAY  in. 

On  the  Analogy  between  Plants  and  Animals. 

JlN  a  former  efsay,  the  laws  of  vegetation 
were  plainly  discovered  to  be  analogous  to 
those  maintained  throughout  the  animal  world. 
Andif  we  extendour  inquiries,  we  may  trace  the 
connection  so  far,  that  it  would  be  difficult  to 
determine  where  it  ceases. 

It  is  amazing  to  observe  the  infinite  wis- 
dom of  the  Creator  in  his  works,  and  the  en- 
tire dependence  which  one  part  of  them  has 
upon  the  other.  We,  who  at  best  can  only 
reason  from  second,  and  those  very  imperfect 
causes,  must  necefsarily  stand  amazed  when- 
ever we  contemplate  the  works  of  the  creation. 

It  is  our  duty,  however,  to  extend  all  in- 
quiries, which  are  subservient  to  the  advantage 
of  society,  to  the  highest  pitch  of  perfection 
in  our  power.  The  study  of  nature  can  never 
be  sufficiently  attended  to.     Nor  caa  agricul* 
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ture  be  ever  brought  to  perfection,  till  a  jiist 
theory  be  drawn  out  from  the  walk  of  nature 
herself.  She  is  so  bountiful  to  us,  that  her 
treasure  is  never  exhausted ;  and  the  more  dif- 
coveries  we  make,  the  more  we  find  intirely 
4inknown  to  us. 

It  is  true  the  vegetable  world  is  a  very 
pafsive  one.  The  want  of  sensation,  and  the 
meansof  self-preservation,  render  it  efsentiallj 
different  from  the  animal  world.  In  most 
other  points,  the  image  of  the  one  may  be 
distinctly  traced  in  the  mirror  of  the  other. 
They  have  a  code  of  laws  drawn  up  for  them 
by  the  Author  of  Nature  himself,  and  to  it 
they  steadily  adhere. 

It  need  scarce  be  remarked,  that  nature 
observes  her  stages  and  periods  of  life,  in  the 
vegetable,  as  well  as  in  the  animal  world.  We 
observe  the  greatest  tendemefs  and  delicacy 
in  the  first  growth  of  every  plant.  Their 
maturity  wears  every  mark  of  health  and 
vigour:  and  this  is  the  period  for  produce 
and  increase.  Vegetables,  as  well  as  animals, 
afford  strong  evidences  of  the  decline  of  life. 
When  nature  has  run  its  course,  we  observe 
tlie  brawny  oak  gradually  decay :  hoary  oJbi 


GE0R6ICAL    ESSAYS.  363^ 

age  tumbles  it  into  ruins^  and  the  place  thereof 
knaweth  it  no  more.     :  ' 

Some  plants  are  of  longer  duration  than 
others.  Annuals,  Biennials,  Perennials  may 
all  be  observed  within  a  very  narrow  compafs 
of  ground.  Some  produce  flowers  but  once 
in  the  time  oSr  their .  existence,  and  then  ex- 
haust their  .own  life  in  •  giving  it  to  their 
offspring.  One  revolving  sun  often  measures 
the  duration  of  other  flowers,  particularly  the 
Ceres,,  which,  like  children,  frequently  come 
into  the  world,  as  it  were,  but  to  try  to  live. 

We  certainly  may  imagine,  with  great 
truth,  that  plants  have  few  officejs  to  perform. 
And  yet  nature  has  afsigned  them  more  than 
Wjc  are  aware  of,  for  our  use  as  well  as  in^ 
struction.  The  story  of  the  sun-flower  in 
Ovid's  Metamorphoses,  is  confirmed  by  daily 
observation.  Thomson  beautifully  describes 
its  affection : 

But  one,  the  lofty  follower  of  the  sun, 
Sad  when  he  sets,  shuts  up  her  yellow  leaves, 
'  Drooping  all  night ;  and  when  he  warm  returns, 
Points  her  enamour'd  bosom  to  his  ray. 

Most  of  the  discoijs  flowers,  by  some  elastic 
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power  unknown  to  us^  follow  the  sun  in  iti 
course.  They  attend  him  to  his  evening  re- 
treat^ and  meet  his  rising  lustre  in  the  morn- 
ing with  the  same  constant  and  unerring 
law, 

« 
Vegetables  enjoy  their  periods  of  skep  and 

rest  equally  with  the  animal  world.  The 
common  goat's-beard  seems  designed  to  re- 
mind us  of  the  sun  pafsing  the  meridian,  bj 
closing  up  its  flowers  at  that  time ;  whilst  all 
the  trefoils  serve  as  a  barometer  to  Ale 
husbandman^  by  constantly  contracting  their 
leaves  against  an  impending  storm.  I  need 
scarce  mention  the  contracting  qtkailities  of 
the  tamarind,  acasia,  sensitive  phnf,  the  com- 
mon whitlow-grafses,  and  cackoo^btead,  to 
strengthen  my  afscrlions.  They  are  facts 
&ui;~iciently  know^  to  mankind  in  general. 

In  the  animal  world  we  observe,  that  manj 
creatures  undergo  various  changes  during  the 
•  course  of  their  existence.  The  caterpillar^  in 
])articular,  undergoes  several  changes  before 
it  produces  a  butterfly.  The  very  same  effects 
may  be  traced  in  the  vegetable  world.  Who 
could  imagine,  without  knowing  the  fact,  that 
ivy^in  its  infant  state,  bears  lanceolated  leaveSj 
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and  produces  neither  flowers  nor  fruit  ?  In  its 
next  state  the  leaves  are  quinquelobed^  and 
the  plant  adheres^  in  a  barren  state^  to  trees 
and  rocks  for  support.  Three  years  generally 
elapse,  like  a  peacock  in  getting  his  plumes, 
before  it  branches  out  into  a  tree,  with 
trilobed  leaves,  and  produces  both  flowers  and 
fruit.  And  it  is  still  as  wonderful  to  observe 
that  it  finishes  its  growth  with  plain  oval 
leaves. 


are  as  incidental  to  plants  as  ani- 
mals. The  amputation  of  a  limb,  or  the  lofs 
of  it  by  the  violence  of  a  tempest,  spoils  the 
sjrmmetry  of  the  plant,  and  retards  its  growth. 
The  vine  bleeds  too  much  if  it  be  pruned  by 
an  unskilful  hand,  or  at  an  improper  season. 
The  orchard  refuses  its  crop  of  apples,  if  we 
use  the  knife  frequently  or  improperly. — 
Canker,  on  another  hand,  corrodes  the  very 
vitals  of  existence.  And  nothing  is  so  com- 
mon as  to  see  insects  and  vermine  destroy  the 
most  vigorous  shoots.  Excefsive  drought,  or 
intense  cold,  and  above  all,  an  improper  soil, 
shoQt  the  arrows  of  certain  death.  We  readily 
allow  that  an  inhabitant  of  the  Torrid  Zone 
would  soon  be  starved  to  death  in  Greenland 
or  Lapland  :  But  we  forget  that  the  same  wise 


Soc^  trtrrrriji  iss^rs. 


Creator  c^  s^  dnsr*.  iie^  sibi^  apfHopriated 
a  proper  k>3  saf  c.T*!f»  ,*p  4if  smjdest  weed 


that  grows. 


ESSAY  ir. 

JIiXferimehts  comectly  aoade^  and  £urly 
related,  form  the  data  on  wiuch  agriculture 
fchould  be  founded.  To  phn  an  e^ieriment 
vvcU,  to  trace  it  minutelv  thrcugh  itsprogieHi^ 
and  to  draw  a  just  conclusion,  is  expected 
from  the  philosopher.  And  ret  experiments 
that  spring  from  chance  more  dian  reason^ 
should  not  be  neglected.  The  fbllowing 
experiments,  with  some  short  pieces  of  prac- 
tical information,  have  been  transmitted  to  me. 
Their  authenticity  and  corrcctnefs  sufficiently 
recommend  them. 

Experiment  I. 

On  the  Oil-Compost*. 

In  the  month  of  June  I  selected  four  lands, 
of  (Mjtial  goodnefs,  in  a  field  intended  for 
turnips.      I1ic  soil  was  a  light  sand,  with 

♦  By  A.  Hunter,  M.  D. 


GE0R6ICAL  ESSAYS.  367 

a  small  portion  of  vegetable  earth  amongst 
k.  It  was  ploughed  out  of  sward  in  November, 
and  had  not  borne  a  crop  for  many  years. 
I  shall  distinguish  my  experimental  lands  by 
N«  1.  2.  3.  4. 

N*  1 .  was  manured  with  rotten  dung. 

2.  with  oil-compost. 

3.  with  lime. 

4.  was  left  without  any  drefsing. 

On  the  20th  of  June  they  were  all  sown 
with  turnip-seed,  broad-cast,  and  during  the 
course  of  the  season  were  twice  hoed. 

In  November  I  viewed  the  field,  and  made 
the  following  remarks : 

N*  1  .—the  best 
2. — the  next. 
3. — the  worst. 
4._better  than  N<^  3. 

Here  the  oil-compost  appears  in  a  favour- 
able light ;  but  other  trials,  made  with  equal 
accuracy,  seem  rather  to  prove  that  it  is  not 
proper  for  turnips,  barley,  or  quick-growing 
vegetables.  It  requires  being  meliorated  by 
the  action  of  the  atmosphere,  and  therefore 
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is  better  zdzpttd  to  winter  crops.  Rr  jc- 
peatec  exp-erricients  made  since  die  pobfica- 
tion  of  the  nrst  ediricn  cf  this  efsav,  I  am 
cofivinced  that  the  addition  of  an  aikafiDe  salt 

is  not  surr.ci^nt  to  alter  the  nature  of  <m5,  so  as 
to  rr.ake  it  fully  capable  cf  entering  into  the 
r>oi5  of  p!ar.t3  in  its  native  form :  But  when 
dccom::osed  by  the  mixture  of  fresh  dung.  I 
am  c' r.vir.ced  that  it  then  becomes  the  true 
pabulun;  of  plants.  Tlie  farmer  considers  car- 
bone  as  giving  to  "  airy  nothing  a  local  habi* 
tation  and  a  name." 

"WTien  the  lard  happens  to  be  stifTer  tiian 
is  required  for  turnips^  it  may  be  good  bus- 
bandr}-  to  lay  upon  it  a  large  quantity  of  lime 
to  open  its  body  for  the  free  admifsion  of  die 
ta:>-root  of  the  turnip.  The  lands  will  also  be 
rendered  more  drj-,  without  which  the  turnips 
will  never  arrive  at  any  size.  Farmers,  in 
general,  take  great  pains  to  pulverize  their 
light  soils  intended  for  turnips ;  but  they 
seldom  plough  deep  enough.  A  turnip  is 
found  to  root  deep,  and  in  all  operations  of 
husbandry  v.c  should  be  careful  to  follow  thr 

m 

bins  of  natiTre.  It  is  for  that  reason  we  ought 
to  make  ourselves  acquainted  with  the  siTC 
and  shape  of  the  roots  of  such  plants  as  aic 
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objects  of  field-husbandry.  When  <mce  w^ 
have  obtained  that  necefsarjr  knowledge^  it 
will  be  an  easy  matter  to  suit  the  preparation 
of  the  soil  to  the  nature  of  the  gratn.  It  will 
also  enable  us  to  direct  the  variations  of  our 
crops  upon  just  and  rational  prindplei. 

It  is  abundantly  evidently  that  all  plants 
live  upon  the  same  food.  Some  require  more, 
Mme  lefs.  Some  take  it  near  the  surface, 
others  take  it  deeper.  Upon  these  principles 
we  may  account  for  the  necefsity  of  varying 
the  crops  in  the  old  husbandry.  The  old  drill 
husbandry  makes  all  change  of  species  un- 
ntcttBBxy.  In  it  all  kinds  of  grain  may  be 
^ited  to  the  lands  most  proper  for  ihem.  The 
8ucce(s  of  that  sort  of  husbandry,  when  pro- 
periy  conducted,  proves  to  a  demonstration 
that  all  plants  are  nourished  by  the  same 
food*  That  food,  I  apprehend,  consists  chiefly 
of  oily  and  mucilaginous  particles. 

It  is  of  great  moment  to  fix  upon  what  is 
really  the  nutriment  of  vegetables,  as  it  will 
enable  us  to  conduct  our  compost  dunghills 
.upon  just  and  rational  principles.  The  doc- 
trine of  manures  is  but  little  understood.  The 
fanner  should  at  all  times  retain  in  his  memory 
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a  general  idea  of  them.     He  may  (JWidc 
manures  into  four  kinds. 

1.  Such  as  give  nourishment  only;  as  rapen 
dust,  soot^  malt-dust,  oil-compost»  blood- 
compost,  pigepn  dung,  and  all  hand-^ 
drefsings. 

2.  Such  as  give  nourishment,  and  add  tQ 
the  soil  s  as  horse  dung,  cows  dung,  huma^ 
ordure,  rotten  animal  and  vegetable  sub- 
stances^ 

3.  Such  as  open  the  soil,  and  do  not  nourish' 
in  their  own  nature ;  as  lime,  light  marl^ 
sand,  and  vegetable  ashes. 

4.  Such  as  stiffen  the  soil,  and  at  the  same 
time  nourish  a  little  -,  as  clay,  clay  marls^  and 
earth. 

An  attention  to  these  general  remarics,  and 
a  few  •  observations  upon  the  opennefs,  stiff- 
nefs,  and  depth  of  the  different  soils,  will 
enable  the  tanner  to  lay  down  a  rational  sys*, 
tcm  of  cultivation 

The  theory  of  Agriculture  being  but  little 


GEORGICAL    ESSAYS.  371 

understood,  it  is  no  wonder  that  the  prac- 
tice has  remained  for  ages,  so  vague  and 
uncertain  ;  but  I  flatter  myself  that  the  time 
is  advancing  when  the  husbandman  will 
vie  with  the  gardener  in  the  rationality  of 
his  employment. 

On  Manuring  Meadow  Lands  ^, 

It  is  a  general  practice  for  the  farmers  ia 
the  southern  counties  to  manure  their  mea- 
dow lands  at  Christmas.  We,  on  the  contrary, 
put  it  on  as  soon  as  pofsible  after  the  sithe.  I 
have  made  a  number  of  trials  with  a  view  to  de* 
termine  the  merit  of  each  respective  way,  and 
i}are  venture  to  say  that  it  is  better  to  manure 
when  there  is  some  life  in  the  grafs,  than  at 
a  time  when  all  vegetation  is  stopt. 

The  southern  farmers  alledge,  that  the 
volatile  parts  of  the  dung  may,  during  that  hot 
season,  be  exhaled  by  the  sun.  I  grant  that 
this  objection  may  have  some  weight ;  but  it 
must  be  considered  that  rain  frequently  falls 
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at  that  season  of  the  year,  a  small  quantity  of 
Vjrhich  will  be  sufficient  to  wash  the  (iuog 
amongst  the  old  rqots  of  the  grafs,  whtch,  bjr 
shading  it  from  the  rays  of  the  sun^  enables  if 
to  preserve  its  vigour.    This  effect  is  the  moie 
readily  accomplished^  as  we  constantly  empl^ 
a  heavy  bush-harrow  to   spread    the    dung 
equally  upon  the  ground.     By  following  this 
method,  our    aftermath    generally    becomes 
luxuriant..    Besides,  it  more  effectually  en- 
courages the  shooting  of  the  young  graf$  in 
the  spring.    The  roots  of  all  perennial  grafses 
renew  themselves  by  off-sets,  and  die  aftcf 
they  have  perfected  their  seed.    The  manufCi 
when  laid  to  the  old  roqts,  invigorates  the  off- 
sets,   by  keeping    thpm    warm    during  the 
winter.    Lands  manured  after  the  sithe.  are 
not  so  easily  frozen  as  those  which  have  not 
been  drefsed  in  that  manner.    This  is  an  un- 
doubted fact,  and  proves  greatly  in  favour  of 
the  northern  husbandry.     After  very  severe 
winters,  the  young  grafe  that  should  haw; 
branched  out  from  the  old  roots  is  frequently 
killed.    The  seeds  also  which  were  shed  in 
July,  being  young  and  tender,  are  often  de- 
stroyed.     Our  manner    of   drefsing  affords 
them   a  certain    protection  in   the   severest 
reasons.    It  may  be  objected,  that  dung,  laid 
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ott  irfier  thfe  sifhe,  may  render  the  aftermath 
dm^^able  to  the  cattle*  But  our  fiurmers 
do  not  ^tactically  find  thslt  inconvenience.' 
Gtfold  we  always  be  sure  of  a  shower  of  rain 
Within  ^  few  days  after  laying  (m  the  manure^ ' 
oiir  method  would  then,  ittcontestibly,  be  thfc 
berf ;  but,  even  without  that  certainty,  I  find 
if  Hiifter  than  the  oth^h 


HI. 


On  a  7i€W  Kind  of  Manure*. 

All  kinds  of  atiimal  substances  go  into 
•pontaheous  putrefection.  Vegetables  db  the 
sSLOtfei  but  to  effect  their  totire  di^ltxtibn; 
a  ^idt^r  degree  of  heat  is  required.  I  do  not 
ifie^h  ih  this  place  to  ti^at  of  the  vkrious 
inatta^s  iftadfef  use  of  by  the  farmer.  It 
would  be  caitying  me  into  a  field  too  ex- 
tensive for  my  limited  design.  The  first 
experiment  contains  some  general  remarks 
upon  this  head,  which  the  intelligent  husband- 
xAtih  may  easily  improve  into  a  system. 

The  bounty  granted  by  Parliament  for  the 
encouragement  of  the  whale  fishery,  has  been 
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the  means  of  saring  ao  immense  sum  to  tfak 
nation.  The  Dutch  used  formerly  to  mono- 
polize the  trade ;  but  by  the  wisdom  of  the 
legislature^  we  now  enjoy  a  considerable  share 
of  it.  In  a  former  efsav,  I  have  endeavoured 
to  show  that  train-oil  made  into  a  compost 
with  pot-ash^  makes  a  good  succedaneum 
for  dung.  A  number  of  experiments,  made 
by  very  accurate  observers,  seem  to  establish 
the  opinion. 

When  the  oil  has  been  taken  firom  the 
blubber,  by  the  action  of  boiling  water,  die 
remaining  part  is  thrown  into  the  sea.     I  have 

long  lamented  that  no  person  has  ever  con- 
sidered this  fatty  substance  in  the  light  of 
a  manure.  It  is  to  animal  body,  and,  beyond 
all  doubt,  capable  of  being  reduced,  by  putre- 
faction, into  a  rich  food  for  vegetables.  The 
only  thing  that  remains,  is  to  direct  the  Burmer 
in  the  manner  of  its  application. 

In  September,  1T70,  I  collected  about 
a  ton  of  it,  which  I  mixed  into  a  heap  with 
four  loads  of  firesh  horse  dung.  This  spring 
I  propose  to  mix  it  up  with  a  proportionable 
quantity  of  such  materials  as  are  usually  col- 
lected for  forming  a  compost  dunghill,  and 
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I  flatter  myself  that  it  will  prove  a  rich  and 
cheap  compost.  I  do  not  take  upon  me  to 
say  that  this  is  the  best  method  of  using  the 
whale  flesh.  It  will  give  the  pleasure  to  hear 
that  others  have  applied  it  differently^  being 
well  afsured  that  perfection  can  only  be 
attained  by  the  concurring  afsistance  of  many. 
I  boast  of  no  other  merit  beyond  giving  the 
original  hint.  There  was  a  time  when  the 
richest  manures,  produced  in  cities  and  large 
towns,  were  either  conveyed  into  the  sea,  or 
thrown  into  rivers.  We  have  now  the  satis- 
faction to  see  that  method  universally  con- 
demned. 

In  order  to  encpurage  the  farmer  to  seek 
after  the  refuse  of  train  oil,  I  might  observe 
that  no  manure  has  hitherto  been  found  of 
a  richer  quality  than  the  putrid  offal  of  fish.-<^ 
In  some  parts  of  Cornwall  they  manure  their 
lands  with  pilchards  in  a  plentiful  season,  and 
And  that  no  manure  equals  them  in  richnefs. 

It  is  allowed  on  all  hands,  that  putrid  veget- 
ables make  good  manure ;  but  it  should  be 
remembered,  that  animal  bodies,  when  re- 
duced into  the  same  state,  act  more  power- 
fully, and  preserve  the  land  much  longer  in 
strength  and  vigour. 
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We  caaDot  pay  too  anich  attention  to  every 
thing  that  ^la|es,  to  manures  ^  without  their 
afsi  stance  the  richest  soils  would  soon  be  re-» 
duced)  by  fre^juent  cropping^  to  a  barren  state. 
It  is  pleading  to  observe  how  the  difsolution 
of  one  body  is  neeefda/y  fqr  the  life  and  io^ 
crease  of  another.    AU  nature  i^  ia  motion. 

« 

In  J  Gon^quencQ  qf  tbie  putrid  ferment^ioii 
t^t  f&  fyery  ^here  c^rrisd  qh,  a  qnantity  o{ 
vtg€f^}fl^  n^t^^l2^^t  ascends  into  the  atmofi^ 
{4iere,  Sijm>fT)pr  showers  return  much  of  it 
s^ip  i .  ifxjt  p^  faUs  itifp  the  siEla,  and  is  lost* 
To  (hi3  we  may  add  the  animal  and  vegetable 
substances  consumed  on  board  of  ships,  aU  of 
which  are  buried  in  the  ocean.  The  industiy 
«f  fna«  restoresi  ttietn  agsAtt,  birt  1h  ^  difK^itnt 
kfiriii  and  wi  im/  presuhiii  thtft  C^  fisfli 
taken  from  the  sea^  lezv^  ii' bUkMd  lA  h^^tii 
of  i^ankirid^  Thu^  Pikividefiide,  WiAr  tK^  itiost 
tdftsunliAiaf^  v/MMi,  K^s  tip  the  hetbfsary 
rotation  of  things. 

IV. 

*     Oh  ihe  OA-Cmnpast*. 

In  the  month  erf*  May  I  planted  twelvtf 
alleys,  that  lay  between  my  asparagus  beds, 

■  ■  ■ .        ■ 

*  By  Mr.  Rocback|  gardentTi  in  York. 
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f(^th  cauliflower  plants.  Each  alley  tobk  up 
about  thirty  plants.  One  of  the  alleys  I  set 
apart  for  an  experiment  with  the  oil-compost, 
which  was  prepared  according  to  the  direc- 
tions giveii  in  the  first  volume  of  the  G(eorgicaI 
Efsays. 

About  a  handful  of  the  compost  was  put  to 
the  root  of  each  cauliflower  plant.  In  all 
other  respects  the  alley  was  managed  like  the 
rest  The  plants  in  general  flowered  very 
well  I  but  those  to  which  I  apiplidd  the  com- 
]x>st,  sprung  up  hastily  with  small  staU^s^  and 
produced  very  poor  flowers. 

I  imputed  this  unfavourable  appearance  tq 
fbc  fireshhefs  of  the  aompost,  which  was  only 
a  fbw  we^ks  old.  In  all  future  trials,  I  shall 
expose  It  to  the  action  of  the  air^  in  order  to 
abate  the  heat,  and  neutralize  the  acrimony 
of  the  salt. 

In  the  September  following  this  unsucce&- 
fill  experiment,  I  planted  the  same  alleys  with 
early  cabbaged.  The  necefsity  of  meliorating 
the  compost,  was  in  this  trial  fully  confirmed. 
For  the  cabbages  that  grew  upon  the  alley, 
which  in  May  had  received  the  compost. 
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were  larger,  and  in  all  respects  finer,  than  the 
others. 


The  idea  that  I  entertain  of  the  compost  is, 
diat,  when  meliorated  in  the  earth,  it  is  ca- 
pable of  giving  a  richnefs  and  freshnefs  to  it. 
Upon  this  principle  I  would  recommend  it 
to  gardeners  as  a  subject  worthy  of  further 
trials, 

V. 

On  Siberian  Sprmg^Wheai*. 

On  the  I4di  of  April,  1770,  I  sowed  three 
bushels  and  a  half  of  the  Siberian  spring- 
wheat  on  an  acre^  and  reaped  it  with  the  first 
wheat  in  the  neighbourhood.  I  had  thirty 
stdoks,  which  yielded  above  three  pecks  per 
stook.  The  wheat  weighed  four  stone  six 
pounds  per  bushel. 

VI. 

On  ike  Howard  J  or  large  Bedfordshire  Poiatoef. 

By  all  the  experiments  that  have  been  made, 
the  Howard  potatoe  is  found  to  produce  the 


^  By  M.  Dodsworth,  Esq.  of  Craike  Hall, 
t  By  T.  B.  Bayley,  Esq.  of  Hope. 
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largest  crop.  On^hat  account  tbeyaie  chiefly 
used  ill  feeding  of  cattle.  In  two  beds,  four 
feet  wide,  and  two  hundred  feet  long,  I  planted 
in  a  common  field  a  sufficient  number  of  sets 
of  this  kind  of  potatoe,  and  managed  them  by 
the  horse- hoe.  The  produce  was  sixty-four 
bushels,  each  bushel,  up-heaped,  weighing 
about  70  lb.  \f  y  cattle  eat  them  boiled,  with 
as  much  eagemefs  as  the  best  sorts,  and  came 
on  as  well  with  them.  I  have  built  a  boiling 
house,  &c.  on  Mr.  Young's  plan,  and  during 
this  whole  winter  have  boiled  potatoes  for  my 
cattle.  For  the  fattening  ones,  I  mix  ground 
oats  with  them  5  and  for  the  milk  cows,  malt- 
dust  ;  and  dare  venture  to  affirm  that  they  are  ^ 
much  more  profitable  than  either  turnips  or 
cabbages.  Once,  when  my  potatoes  grew 
low,  I  desisted  giving  them  to  the  milkmg 
cows.  Immediately,  though  fed  with  the 
best  hay,  they  fell  off  amazingly  in  their  milk. 
I  therefore  began  again,  and  in  a  week's  time 
they  gave  belter  than  one-third  more  butter. 
I  own  this  accidental  discovery  gave  me  much 
satisfaction,  as  it  confirmed  my  opinion,  that 
potatoes  boiled  are  an  excellent  winter  food 
for  cattle.  Their  culture  is  not  so  difficult,  at 
least  not  so  precarious,  as  either  turnips  or 
cabbages.     Their  value  is  superior,  and  there 
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is  ho  Hsk  of  Ifieir  giving'  a  disagreeable  taste 
either,  tb  buttet  or  milk.  Add  to  this  the  vast 
ihcfease  of  the  Howard  potatoe^  and  its 
equality  with  the  best  sorts  when  used  for 

cattle*' 

VII. 

On  the  tOcr&lse^  Potatoes*. 

My  gardener  cut  a  large  potatoe  into  nine 
pieces,  wtiich  he  planted  witti  dung>  in  a  drills 
ill  fhe  garden.  By  earfning^  iip  and  laying 
tile  shoots,  he  produced  S^'t  5  sizeable  pota- 
toes,' which  weigtied  8  St.  8  lb.  Another 
of  ihy  Sefvants  pfodtfced,  iii  the  field,  7st.  of 
g6dd  pdfatdeS  frbtfi  the  same  rhimber  of  sets. 
Thbii^fc  ttiis  .fexpenment  cannot  always  be 
executea  in  its  full  force  in  ah  extensive  scale. 
li  ought  notwithstanding. to  be  imitated  as 
Hearty  as  circumstances  Wiil'  dllow.  It  sho1;vs, 
in  the  most  distihguisliinjg  manner,  the  use  of 
clean  and  careful  husbanctiy. 

VHL 

On  Me  JfkcirtiM  6/P(fUUttif. 

On  the  l4iH  of  April,  I  cut  a  large  whit6 
potatoe  into  seventeen  sets,  which  were 
planted  in  as  many  hillocks,  at  the  distance  ot 

*  By  George  Wilson,  Esq.  of  Brough. 
t  By  Mr.  John  WUliamt,  nesr  Coventry. 
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four  feet  In  the  cour^  of  ffN>mngp  tbQ 
plants  were  earthed  up,  and  upon  the  14th  of 
October  the  crop  was  taken  up :  The  produce, 
tea  pecks  of  i^iseable  potatoes.  At  die  time 
th^t  this  eiiperipeot  Was  made*  I  had  several 
hillocks,  in  which  J  put  three  and  four  sets  of 
the  same  kind  of  potatoe.  But,  upon  the 
most  careful  examination,  I  could  not  observe 
that  these  hillocks  pnoduced  a  greater  crop 
than  the  others  planted  with  a  single  sst.-rrr 
He&o^  it  is  obWouis,  that  the  potatoe  spreads 
Its  toots  most  kindly  when  least  crowded. 

IX. 

On  (he  QOrQnnfasi'^. 

Isf,  thp  y^ajr ,.  I76i9,  J,  vf^^e  tlje  followwg 
trM4  with  tl^e.oilTCQinppjjt,  which  was  prei- 
paped  agreeable  tp  tjip  4irecti9i>?  given  in 
these  efsays.  p^ 

One  acre,  sown  with  bar-^  1.    s.  d.  q.  b.  p. 

ley,  and  manured  with  >0180    6     5    0 

oil-compost  ) 

One  acre  adjoining,  spMp' 

with  barley,  and  ma-^  3    O  O    4    S    « 
nured  with  rotten  dung, 

twelve  loads,  worth 

Difference  112 

■  .  '    .1  J.  '.     .   '.I   ..,,1' ,  i   I,-  T-^^r^«^^»*^*» 

f  Bjr  James  SIovIdi  Esq.  of  Doncaitcr* 
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The  compost  barley  was  bolder  and  better 
com  than  the  other. 

In  the  year  1770,  the  dunged  acre  produced 
of  rye,  three  quarters.  The  compost  acre,  of 
ditto,  two  quarters  six  bushels. 

In  the  year  1771,  the  same  lands  were  sown 
with  oats,  and  the  produce  was  greatly  in. 
favour  of  the  dunged  acre      This  last  experi-  < 
ment,  being  contrary  to  the  idea  of  good 
husbandry,  was  made  with  a  view  to  deter-: 
mine  the  absolute  strength  of  the  compost 
All  top-drefsings  are  exhausted  in  the  year. 
The  oil-compost  seems  to  retain  its  vigour 
longer.     It  will  here  be  proper  to  obsene, 
that  these  experimental  lands  were  in  a  com* 
mon  field,  which  had  been  many  yean  under 
the  plough. 

^' 

On  the  OU'Compo^t*. 

In  the  spring  1770,  I  prepared  a  piece  of 
ground  for  onions.  It  was  laid  out  into  six 
beds  of  equal  size,  and  all  sown  at  the  same 
time. 


*  Bjr  Richard  Townley^  Esq.  of  BdfiekL 
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Over  two  of  them,  the  oil-compost  was 
scattered  in  a  very  moderate  quantity.  Over 
other  two,  pigeon^dung.  And  over  the  re- 
maining two,  some  of  my  weed-compost, 
which  I  esteem  one  of  the  best  manures,  for 
most  vegetables,  that  can  be  made^. 

The  onions  came  up  very  well  in  all  the 
beds;  but,  in  about  six  weeks,  those  that 
were  fed  with  Ae  oil-compost  plainly  distin- 
guished the  advantage  they  had  over  the  rest, 
by  their  luxuriancy  and  colour;  and,  at  the 
end  of  the  summer,  perfected  the  finest  crop 
that  I  had  ever  seen,  being  greatly  superior 
to  the  others  both  in  quantity  and  size. 

The  same  spring  I  made  an  experiment 
i^pon  four  rows  of  cabbages,  set  at  the  dis- 
tance of  four  feet  every  way.  Two  were 
manured  with  the  oil-compost,  and  two  with 
my  own.  All  the  plants  were  unluckily 
damaged,  just  before  they  began  to  form,  by 
some  turkies  getting  into  the  field,  and  pluck- 
ipg  off  the.  greatest  part  of  the  leaves.  How- 
ever, tjiey  so  far  recovered  as  to  weigh,  in  the 


t  This  compost  is  formed  of  vegetable  substances  re- 
duced into  putrefaction. 


SS4  SmOESICAL  ESSAYS* 

September  foOoirin^  fioam  2S  to  28Bi.  apiece. 
The  rows  proved  so  eqoil  in  goodoA,  that 
I  could  mat  dctcnniiie  wliicli  had  die  ad* 


The  same  rear,  one  part  of  a  field  of  wheat 
exposed  to  the  north-east  winds,  which  that 
spring  continued  to  blow  for  a  month  or  five 
weeks,  appeared  very  poor  and  hngiud  at  the 
time  of  tillering.  Over  it  I  ordered  tome  of 
the  oil-compost  to  be  sown  with  die  hand, 
which  not  only  recovered,  but  also  pndied 
forwards  the  wheat  plants  in  that  part  of  die 
fieldy  so  as  to  make  them  little  tnfeiior,  if  any, 
to  the  rest. 

The  same  spring  I  made  a  comparative  ez* 
periment  upon  four  contiguous  lands  of  oatSt 
between  the  oil-compost  and  my  own  weed* 
compost  The  latter  had  manifest^  the 
advantage,  though  the  other  produced  a  veij 
fine  and  lai^e  crop.  I  also  tried  the  cU^ 
compost  upon  carrots,  and  it  answered  ex- 
ceedingly well.  I  did  the  same  this  year» 
(1771)  both  upon  them  and  my  onions;  and 
have  the  finest  crops  of  those  vegetables 
I  ever  saw  any  where  upon  the  same  com- 
pals  of  ground. 


CE^ROICAL    ESSAYS.  SBSr 

* 

XI. 

To  make  a  rich  Compost  of  Pond-mud ^  iCc*. 

We  may  naturally  suppose  that  the  mud  of 
ponds^  in  general^  is  of  a  rich  nature,  whea 
we  consider  the  n^terials  of  which  it  is  com- 
posed. First,  Ponds,  from  the  lownefs  of  their 
situation,  receive  the  drainage,  and  conse- 
<)ueiltly  the  riches  -of  the  adjacent  lands 
vound  them.  Secondly,.  A  supply  of  various 
matter  is  constantly  brought  by  the  wind,  and 
particularly  the  leaves  of  trees  during  the 
winter  season.  Lastly,  Cattle  afford  the 
greatest  supply  by  their  dung  and  urine,  as 
Aey  frequent  ponds  at  most  seasons^  but 
chiefly  in  warm  weathen 

Let  the  Jtond  be  cleaned  out  any  time 
idurihg  the  summer;  if  the  mud  is  soft  and 
slimy  when  taken  out,  it  will  be  proper  to  let  it 
lie  a  short  time  near  the  pond  bank  to  harden: 
Then  mark  out  a  staddle,  in  proportion  to 
the  quantity  of  mud  taken  out,  which  if  not 
very  considerable,  the  first  course,  or  founda- 
Cian  of  the  intended  heap,  may  be  made  of 
common    mould,    taken    from    any  mound, 


«n     I      ■        »  I 


•  By  Mr.  WUlIam  Speechly. 

Falume  I.  B  b 
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hillock,  &c.  where  it  is  most  convenient, 
which  should  be  laid  at  least  one  fool  thipk  j 
upon  this  lay  a  course  of  dung,  fresh  from  the 
stable,  fourteen  or  fifteen  inches  in  thicknefs : 
next  put  a  layer  of  pond-mud,  nine  or  ten 
inches  thick,  upon  which  lay  a  course  of  lime, 
fresh  from  the  kiln,  five  or  six  inches  thick ; 
and  so  alternately  a  layer  of  dung  and  lime 
between  every  two  layers  of  pond-mud,  till  the 
whole  is  finished.  In  this  place  it  should  be 
remarked,  that  it  is  absolutely  necefsaiy  to 
separate  the  layers  of  lime  and  dung  by 
a  layer  of  pond-mud. 

In  places  where  they  can  be  got,  the  offa) 
of  animals,  soot,  saw-dust,  sweepings  of 
streets,  or  in  short  any  vegetable  or  amma| 

substance  that  is  reducible,  will  be  exceed- 
ingly proper  to  add  to  the  compost.  The 
whole  may  be  covered  with  a  coat  of  common 
mould.  The  dung  and  lime  will  occasion 
a  gentle  ferment  throughout  the  whole  mafs^ 
the  bottom  layer  excepted. 

After  the  heap  has  lain  three  or  fpur 
months,  it  should  be  turned  over  with  th^ 
spade,  and  by  the  next  spring  it  will  be  ready 
to  lay  upon  tillage  land  s  but  if  it  is  intende({ 
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to  be  used  as  a  top-drefsing,  it  should  then 
continue  in  the  heap  till  the  following  winter, 
by  which  time  it  will  become  a  fine  rich  com- 
post, exceedingly  proper  for  that  purpose. — 
In  the  latter  instance,  a  good  crop  of  potatoes 
may  be  got  upon  the  heap^  and  it  will  save 
expense  and  trouble  in  weeding^ 

The  quantity  of  mould  in  the  bottom  byer, 
and  also  in  the  covering,  may  be  varied  at 
pleasure, 

XII. 

On  protecting  Wall  Ffidt*. 

Hearing  that  covering  fruit-trees  growing 
against  a  wall,  would  protect  them  from  the 
effects  of  frost,  at  the  time  when  the  blofsoms 
make  their  appearance,  I  determined  on 
making  the  trial  upon  a  well-spread  Apricot- 
tree,  which  grew  upon  a  south  wall ;  and 
in  order  that  the  experiment  should  prove 
conclusive,  I  covered  one  half  of  the  tree 
with  a  net,  leaving  the  other  half  exposed 
to  the  weather.  The  consequence  was, 
the  covered  branches  produced  fruit  abun- 
dantly, while  the  exposed  branches  did  not 


^  By  William  Duffin,  Esq. 

Bbas 
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bear  a  single  apricot.  The  net  ¥ru  put 
on  when  the  blolsoms  made  their  irit  appear* 
ance,  and  kept  on  till  the  fruit  was  ^iiiy  set. 
I  observed  on  this  experiment;  that  the  cet 
attracted  the  moisture  of  the  atTnospheie, 
which  occasioned  the  threads  of  the  meshes 
to  be  constantly  covered  with  ice,  whoa  tfic 
evenings  and  mornings  were  disposed  to 'be. 
frosty. 

xiir. 

IIcw  to  improve  the  Turf  of  poor  Pasture  LMndi^, 

It  is  well  known  that  the  turf  on  poor  laod^ 
constantly  gets  worse  a  few  years  after  having 
been  laid  down  for  pasture.  The  cause  is 
obvious.  There  are  a  few  spirey  graces, 
natural  to  most  poor  lands,  and  these  aie 
called  natural  grafses.  The  seeds  of  clover^ 
and  other  kinds  of  grafses  introduced,  aro 
generally  termed  artifidaL  The  roots  of  these 
are  not  very  durable  on  poor  land,  and  as 
cattle  are  greedy  of  these  grafses,  they  con- 
stantly crop  them,  and  prevent  their  going 
into  seed,  whereby  the  land  is  deprived  <rf 
fresh  supplies  of  young  plants ;  whereas  the 
natural  grafses,  in  general,  being  much  in* 

*  By  Mr.  William  Speecbly. 
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ferior  to  the  former  in  quality,  are  refused  by 
cattle,  and  the  land,  consequently,  soon  be- 
comes plentifully  stocked  with  them. 

The  general  mode  of  practice  to  improve 
land  when  the  turf  gets  thin  atid  bad,  is  to 
brin^  it  under  a  course  of  ploughing.  But 
when  that  is  not  convenient,  or  when  the  occu- 
pier of  such  lands  is  not  inclined  to  introduce 
the  plough,  they  may  be  greatly  improved  by 
having  ffesh  seed  sown  upon  them.  The 
best  season  for  doing  it  is  in  the  begmnmg  of 
April.  Let  the  ground  first  be  well  worked 
bVtif  with  a  heavy  bush  harrow,  this  will  brush 
up  and  raise  the  soil,  and  the  better  prepare 
it  for  the  seed  to  strike.  A  drefsing  of 
compost-earth  should  then  be  given,  and.  the 
seed  sown  thereon ;  after  which,  let  the 
ground  be  lightly  brushed  over,  and  well 
rolled.  If  the  season  prove  moist  and  kind, 
the  seed  will  thrive  to  admiration,  and 
wonderfully  improve  both  the  turf  and  yer* 
dure. 

Land  that  has  been  greatly  cut  up  by 
carriages,  or  much  trode  up  by  cattle,  is  also 
capable  of  being  thus  improved,  without  the 
drefsing  of  compost-earth. 

Bb3 
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In  paddocks  where  the  land  has  been  cut  up 
even  to  an  extreme  degree,  by  rude  and  wai>- 
ton  horses,  I  have  seen  a  new  and  verdant 
turf  arise,  even  to  amazement,  in  a  few  weeks 
after  sowing  the  seeds.  It  will  be  necefsary 
to  observe,  that  cattle  should  be  prevented 
from  coming  upon  the  land  till  the  turf  get 
well  set. 

It  were  much  to  be  wished  that  hrmen 
would  at  all  times  pay  the  utmost  attention  to 
the  saving  of  hay-seeds,  but  particularly  at 
the  season  of  making  the  hay-ricks ;  a  con- 
sideration of  great  importance.  Large  quan- 
tities of  seed  may  be  saved,  by  having  a  cloth 
constantly  kept  between  the  rick  and  the 
waggon,  at  the  time  of  unloading  the  hay. 
The  seeds,  that  shell  out  at  that  season  are 
certainly  in  the  greatest  perfection,  being  per- 
fectly ripe,  and  totally  uninjured  by  the  heat* 
ing  of  the  hay. 

XIV. 

JIow  to  renovate  an  old  Mulbeny-tree*. 

It  often  happens  that  old  Mulberry-treei 
become  bad  bearers,  or  cast  their  fruit  before 


M«M«^ 


*  By  Mr.  William  Speechly. 
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It  comes  to  maturity.  In  either  of  thes# 
cases^  let  a  trench  be  cut  about  two  feet  deep 
round  the  tree,  and  about  four  feet  from  the 
bole.  Let  this  trench  be  filled  with  fresh 
moiildi  enriched  with  cow-dung ;  and  as  the 
large  roots  niay  be  raised  without  incon- 
venience, let  the  compost  be  put  under  them^ 
so  as  to  make  the  bed,  over  which*  the  tree 
stands,  as  rich  as  pofsiblci  At  the  same  time, 
let  the  old  wood  be  cut  from  the  head  of  th^ 
Iree^  in  order  that  the  young  wood  may  have 
space  to  grow  in.  These  operations  being 
judiciously  conducted^,  you  will,  in  a  few 
yeajTS,  have  an  old  tree  converted  into  a  youftg 
-one.  Let  it  also  be. observed,  that,  if  you 
expect  plenty  of  fruit>  you  must  never  permit 
the  ground  to  be  cropped  near  the  tree,  for 
by  the  spade,  the  feeding  fibres  of  the  roots 
will  be  cut  oflf  at  the  time  when  the  fruit  re- 
quires the  utmost  nourishment. 

XV. 

A  general  Idea  of  the  Oil-Compost*. 

This  compost  was  originally  formed  upon 
the  supposition  that  oily  particles  constitute 
the  chief  nourishment  of  vegetables.    The  use 

*  By  A.  Hunter,  M.  P. 
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of  rape-dust,  and  other  oily  and  sapomceooi 
manures,  place  this  doctrine  in  a  favourable 
light.  It  now  remains  that  we  determine  die 
merit  of  the  compost  by  accurate  experiments. 

The  oil-compost  may  be  used  two  ways:  It 
may  either  be  sown  ispon  the  surface  with  the 
hand,  or  worked  into  the  soil  by  the  plough  or 
spade.  For  corn  aad  horizontal  feeders,  the 
first  method  is  most  proper.  The  latter  is  best 
fot  cabbages,  hopfr,  beans,  carrots,  and  all 
fap^ooted  plants.  When  distributed  upou 
the  siirfacey  it  is  soon  xieliorated  by  the  ictioii 
b(  the  4ir,  rains,  aad  dews*  When  worked 
into  the  soil,  it  is  deprived  of  those  necefouy 
influences.  Here  lies  a  material  distinction 
which  leads  to  its  right  use  and  application. 

Previous  to  the  planting  of  any  deep-rooting 
vegetable,  the  compost  should  be  worked  into 
the  soil  by  the  plough  or  spade.  Its  particles, 
when  undivided,  are  too  hot  for  the  tender 
shoots. 

Some  injudicious  inquirers  have  placed  a 
handful  of  the  compost  close  to  the  roots  of  a 
cabbage  plant,  flattering  themselves  that  they 
were  then  conducting  an  experimcntum  crucis. 
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Death,  or  a  feeble  vegetation,  ensued.  Henct 
arose  an  argument  against  the  nutritive  power 
of  the  compost.  Lime,  the  ashes  of  burnt  ve- 
getables, stale  urine,  goose  and  pig-dtmg, 
when  improperly  applied,  are  also  poisons.  It 
requires  some  judgment  to  plan,  as  well  as  to 
reason  upon  an  experiment. 

Experiments  correctly  made,  constitute  the 
basis  on  which  agriculture  (hould  be  raised; 
but  those  experiments  should  rather  be  the  ef- 
fect of  reason  than  of  chance.  To  plan  aa 
experiment  well,  to  trace  it  minutely  through 
its  progrefs,  aad  to  draw  a  just  conclusion,  re- 
quiiies  a  perfect  knowledge  of  the  history  of 
nature  and  of  art.  From  a  defect  in  these  par* 
titulars,  we  often  become  hasty  in  our  praise, 
as  well  as  indiscreet  in  our  censure. 

From  a  variety  of  experiments,  I  find  that 
the  compost  should  be  prepared  some  months 
before  it  is  used :  It  should  also  be  frequently 
turned  and  exposed  to  the  influence  of  the 
atmosphere.  This  last  operation  is  absolutely 
necefsary  when  the  compost  is  intended  to  be 
worked  into  the  soil  with  the  spade.  By  that 
means  the  acrimony  of  the  salt  will  be  abated, 
and  the  plant,  instead  of  being  burnt  up,  will 
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be  encouraged  to  spread  its  roots  in  quest  o^ 
nourishments 


It  will  here  be  necefsary  to  observe,  that  th« 
pil-cpmpost  was  originally  intended  as  a  substi* 
tute  for  rape-dust,  and  other  expensive  top* 
drefsings.  In  all  respects  it  must  be  considered 
as  inferior  to  rotten  dung. 

XVI. 

jt  proJUabU  Method  of  sawuig  Wheat  on  Land  td$ 

strong  for  Turnips*, 

In  the  year  1768,  I  had  a  field  about  %it 
acres,  which,  in  the  common  course  of  hus- 
bandry, should  have  been  summer-fallowed, 
in  order  to  prepare  it  for  sowing  wheat  at  the 
latter  end  of  the  year.  The  soil  being  a  loose 
crumbling  clay,  I  sowed  it  with  rape,  about 
a  fortnight  before  midsummer,  instead  of  fal- 
lowing. 

On  the  25th  of  September,  it  was  stocked 
with  sheep,  and  eat  close  to  the  ground;  and 
about  a  month  after  that,  it  was  sown  with 


By  Mr,  £.  Cleaver,  of  NanningioB* 
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wheat  upon  one  ploughing.  The  winter  being 
open,  great  part  of  the  rape,  which  waa 
ploughed  in,  revived  in  the  spring.  This,  I 
feared,  would  endanger  the  crop.  In  that 
situation  things  remained  till  about  the  20th 
of  April,  at  which  time  I  thought  the  rape  was 
in  full  sap.  I  therefore  judged  this  the  most 
favourable  season  for  destroying  it.  For  that 
purpose  I  turned  in  as  many  ewes  and  Iambs 
as  eat  both  rape  and  wheat  down  in  a  week  ; 
and  this  had  the  desired  effect,  by  utterly  de« 
stroying  the  rape.  The  field  was  then  left  tp 
take  its  chance.  As  no  weeds  appeared,  therq 
was  no  expense  upon  that  article.  The  pro- 
duce was  thirty-six  bushels  per  acre,  Malton 
measure,  which  is  five  per  cent,  above  Win* 
Chester. 

I  must  here  observe,  that  the  year  1769  was 
remarkable  for  the  largenefs  of  its  produce  on 
lands  in  general ;  and,  though  I  am  very  in- 
clinable to  prefer  this  method  of  cultivating 
wheat,  yet,  upon  an  average,  I  should  think 
that  twenty-eight  bushels  per  acre  is  as  much 
as  we  can  reasonably  expect,  though  the  land 
be  in  good  condition. 

I  say  I  am  inclined  to  prefer  this  method. 
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because  turnips  would  be  of  little  value  to  at 
off  on  that  kind  of  land,  and  at  that  early  sesH 
son  of  the  year^  when  they  are  not  sufficiency 
swelled.  Were  we,  in  order  to  remove  that 
difficulty,  to  ^w  them  eariier  than  the  usual 
^ason,  they  would  probably  be  eiliier  thick-< 
necked  or  run  to  seed. 

It  will  hardly  be  necefsaiy  to  observe,  that 
Aie  com  produced  upon  this  field  was  fematk« 

able  for  the  goodnefs  of  its  quality. 

« 

tfifi  PHODtJCE: 

S6  bushels  of  wheat  at  5s.  £9  0  0 
Rape  eatage  at  Michaelmas  1  lO  O 
Ditto  in  April  O    »    0 


m^*t 


Per  acre  10  15    O 


XVII. 

•  » 

On  Sibo^ian  Spring  Wheat  ♦. 

On  the  2d  of  April,  1771,  I  drilled  twd 
pecks  of  Siberian  spring- wheat  on  one-third  of 
an  acre,  in  rows  one  foot  asunder.     Previous 


♦  By  Sir  Digby  Lcgard,  Bttrl.  of  Gaoton. 


ftJSOBLOICAL  ESSAYS.  S97 

lo  sowings  the  wh^at  was  limed  in  the  usual 
nfa^ner.  The  land  a  rich  loam,  wHch  bad 
l^orne  a  crop  of  tur4irps  fed  off  with  sheep. 
The  turnips  were  fine  ones,  and  the  land,  which 
lets  at  sixteen  shillings  per  acre,  was  in  such 
good  order,  that  I  judged  one  ploughing  a 
suflScient  preparation  for  the  wheat  crop.  The 
season  was  at  first  unkindly,  and  the  com  came 
up  very  thin,  with  many  weeds  amongst  it. 
It  was  hand'-hoed,  and  soon  after  flourished 
and  tillered  amazingly.  Though  it  appeared 
fine  about  the  time  of  maturity,  there  were^ 
notwithftanding,  many  weeds  amongst  it,  and 
k  did  not  seem  quite  a  full  crop.  In  the  be* 
ginning  of  October  the  corn  was  cut,  and  on 
the  19th  of  the  same  month  was  thrashed. 
The  produce,  12  bushels,  2  pecks,  viz.  2^3  for  1  • 
This  appears  a  considerable  produce  on  the 
seed  sown.  The  grain  was  well  ripened,  and 
in  appearance  (for  I  have  not  yet  sent  it  to  the 
mill)  not  inferior  to  any  of  the  common  wheats 
sown  at  the  usual  time.  This  kind  of  wheat 
seems  a  real  acquisition  to  husbandry;  and  yet 
some  common  white  wheat,  sown  at  the  same 
time,  had  the  appearance,  whilst  growing,  of 
producing  somewhat  a  larger  crop,  only  it  did 
not  ripen  so  kindly,  and  was  also  later  in  ripen- 
ing.    But  if  this  Siberian  wheat  was  superior 
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to  the  common  spring-wheat,  it  was  certainty 
greatly  inferior  to  some  wheat  of  Switzerland 
sent  me  by  the  Society  of  Arts,  and  sown  on 
land  contiguous  to  the  above,  and  at  the  same 
time.  This  last  was  as  fine  a  crop  as  one  could 
look  on^  ripened  a  fortnight  sooner  than  any 

of  my  spring-wheats,  and  was  ^s  early  as  any 
of  the  autumnal  sorts. 

.  XVIIL 

0?i  the  Method  of  raising  Seedling  Potatoes^. 

Take  a  bunch  of  the  apples  of  a  white  poU> 
toe.  Hang  it  up  in  a  dry  place  during  the 
winter,  and  in  February  separate  the  seeds 
from  the  pulp,  by  washing  the  apples  in  vrater^ 
and  prefsing  them  with  the  fingers.  Then  dry 
the  seeds  upon  paper.  In  the  month  of  AprH^ 
sow  these  seeds,  in  drills,  in  a  bed  of  earth 
well  dug,  and  manured  with  rotten  dung. 
When  the  plants  are  about  an  inch  high,  draw 
a  little  earth  up  to  them  with  a  hoe,  in  order 
to  lengthen  their  main  roots.  When  they  art 
about  three  inches  high,  dig  them  up  with  a 
spade,  and  separate  them  carefully  from  each 
other,  in  order  for  planting  out  in  the  follow* 
ing  manner. 

*  By  A.  Hanter,  M.  D. 


GEORGICAL  ESSAYS.  399 

Prq)are  a  piece  of  fresh  ground  by  trenching 
it  well.    Dig  up  the  seedUng  plants  as  before 

directed,  and  plant  them  out  in  the  ground^ 
thus  prepared,  in  such  a  manner,  that  there 
shall  be  sixteep  inches  between  each  plant. — 
As  they  advance  in  growth,  let  them  receive 
one  or  two  parthings  up,  in  order  to  lengthen 
the  main  root,  and  encourage  the  shoots  under 
ground. 

By  this  management  the  potatoes  will,  in 
the  courseof  one  seasog,  arrive  at  a  considerable 
size,  and  the  haulm  will  be  as  vigorous  as  if 
sets  had  been  planted.  But  what  proves  the 
Juxuriancy,  in  the  most  convincing  manner,  is^ 
that  flowers  and  apples  are  sometimes  pror 
l^ucecj. 

In  Lancashire,  where  the  gardeners  raise 
potatoes  from  seed,  they  are  always  two  years 
in  bringing  them  to  full  size.  By  the  above 
method  of  transplanting,  with  wide  distances, 
many  of  the  potatoes  will  attain  their  full  size 
in  one  season. 

It  is  observable,  that  these  seedlings  pro- 
duce potatoes  of  many  different  kinds ;  and 
fometimes  new  sorts  are  piocured.     We  do 


!toi  cifid  any  difference  whether  die  appk 
cuiaics  tiroai  a  round  or  a  kidney  kind.  It  is 
nut  so  when  we  use  the  set»  which  invaiiablf 
produces  the  same  kind. 

Apples  taken  from  a  red  potatoe  that  has 
flowered  in  the  neighbourhood  of  white  one% 
will  sometimes  produce  a  kind  internally 
marbled  red  and  white,  as  I  found  from  an  ex* 
periment  made  in  the  year  1773 — and  I  pre-  • 
sume,  for  the  same  reason,  that  apples  taken 
from  a  white  potatoe  that  has  flowered  in  the 
neighbourhood  of  red  ones,  will  produce 
something  of  the  same  kind.  This  proves  to 
a  demonstration,  that  the  male  farina  is  re* 
ceived  into  the  female  organ,  without  which 
there  could  not  pofsibly  be  an  impregnation  of 
the  seeds  lodged  in  the  ovarium.  The  idea  of 
animal  generation,  as  given  us  by  Lewenhoek, 
is  similar  to  this,  and  is  in  a  great  measure^ 
confirmed  by  it.  In  both  cases,  however,  there 
remains  a  difficulty  in  explaining  how  those 
mongrel  productions  are  formed,  that  partake 
of  the  nature  of  the  male  and  female  parents. 
But  this  disquisition  is  foreign  to  the  present 
purpose,  and  more  properly  belongs  to  the 
Efsay  on  the  Sexes  of  Plants. 

Potatoes,  when  propagated  from  sct»,  after 
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a  number  of  years,  are  found  to  decrease  in 
bearings   for  which  reason  they  should  be 

brought  back  every  fourteen  years  to  their 

original. 

From  a  want  of  attention  to  this  circum 
stance,  I  have  known  potatoes  so  run  out, 
that  they  hardly  returned  treble  seed.     The 
fanner  complains  that  his  land  is  tired  of  then* 
but  the  true  cause  is  the  age  of  the  se^t 

The  increase  of  potatoes  raised  from  |eed 
is  astonishing.  They  continue  in  vigour  for 
about  fourteen  years ;  after  which,  the  pro- 
duce gradually  declines. 

XIX. 

On  the  Alternate  Husbandry. 

The  alternate  husbandry  seeming  well 
calculated  for  lands  in  this  part  of  the  world, 
I  was  induced  to  make  trial  of  it  in  a  field  of 
forty  acres  Irish  | ;  the  soil  a  good  kind  of 
loam,  but  so  full  of  large  stones  as  continually 


*  By  Lewis  Irvin,  Esq.  of  Tanrigoe,  in  the  kingdom 
•f  Ireland. 

f  Ten  acres  Irish  are  equal  to  sixteen  English. 
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not  find  any  difference   whether 
comes  from  a  round  or  a  kidney 
not  so  when  we  use  the  set,  w' 

produces  the  same  kind.  -    ^'^'^ 

.    u;..-   hus- 

Apples  taken  from  a  re  .  as  it  gave 

flowered  in  the  neighbou*  .^  stones  and 

will    sometimes    prodr.  they  remained 

marbled  red  and  whit<  o  them.      These 

pcriment  made  in  tlu-         rl  built  into  a  wall 

sumc,  for  the  same  of  three  shillings  the 

from  a  white  potiu  -.    xh  I  may  have  capped 

neighbourhood    »*     .-mortar  for  half-a  crown 

something  of  tii'     -od  I  get  a  fence  that  will 

a  demonstrate     .  doable  to  this  plan  I  pro- 

ceived  intd  tl       *  whole  farm  into  inclosures 

there  coukl       •-•     My  grounds  being  mucli 

the  seeds  i       -'  sea,   I  prefer  that  size  on 

animal  ii<      -  .-Iicltcr. 


is  si  mi  I 


conln.  'lo  spring  of  the  year  1770  that 

rcn.  '  experiment  upon  the   alternate 

ni  •  .  >iud,  from  what  I  have  observed, 

o  ^    car,  I  am  determined  to  continue 

r  ,.ji  of  farming.      It  diminishes  the 

,    OA    manure,    and    secures   a   clean 
iwo    objects    of    the    utmost    im- 


,hV 
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'  that  my  experi- 
'1.  The  whole 
jur  yeards  bfoad^ 
oi'  of  the  field  was 
!  oats,  which  is  about 
^'Ut  into  the  ground  here. 
.  ivindly,  and  I  reaped  3200 
i  crop  than  my  neighbours  had 
:ed,  I  could  not  help  being 
i.^ied  with  my  succefs,  as  I  was 
.iculedbythe  name  of  the  Striped- 
ling  Farmer.  The  oat-lands  are  now 
.  1771)  ploughed  and  split,  and  will  be 
..illowed  for  wheat  in  September.  The  lea- 
lands  I  shall  sow  in  the  spring  with  oats ;  and 
make  no  doubt  of  obtaining  a  crop  superior  to 
the  la^t  year. 

The  period  of  time  employed  in  this  ex- 
periment, cannot  justify  me  in  making  abso- 
lute conclusions.  It  is,  however,  sufficient 
to  encourage  me  to  prosecute  the  plan  as  laid 
down  in  the  seventh  elsay  of  this  volume. 


:  J. 
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to   interrupt   the   plough.     Ad 
being  sadly  mangled   with  oW 
the  foundations  of  which  w. 
posed  of  these  large  stones 
field  into  proper  culture, 
bandr\'  was  admirablv  en' 
me  an  opportunity  of  roi' 
rnbbi^h  upon  the  lea, 
till  I  had   leisure  to 
stones  I  got  drawn  « 
five  feet  high,  at  tl:v 
rod  (21  feet);  and 
and  pointed  with  . 
more.     Bv  thib  ■ 


last  for  ever, 
pose  to  divi-- 
of  ten  acres 

exposed    t- 
account  •>! 


It  w: 

I  her: 
hu-^l  • 
in  t 
tl 


.1th  at 

.  <('[  for  to 

(  the  ditch, 

lor  the  breast 

;  .;ie  breadth  will 

:ice  must  be  made 

■II.     The  ditch  four 

and  one  yard  in  the 

one  foot  three   inches 

1.    ITie  top  of  the  fence 

:  three  inches  in  breadth. 

top,  must  be  covered  with 

v-n    part   uppermost.       Four 

oot.     These  must  be  put  in 

v^>  that,  when  the  stem  shoots 

urns  a  right  angle  with  the  old 

v»  rhis  method  is  found  practically 

:  when  the  set  is  put  down  in  a  pcr- 

v.ircction.    By  this  mode  of  fencing, 

.  rails  arc  required,     llie  price  in 

V  rkuul  is  sixpence  for  each  rood  of 


i" 


».«  V*2*. 
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yXI. 

, '  .paring  a  rich  Compost  *. 

ilcnt  quantity  of  saw-dust. — 

with    it   the  blood  and  offal  of 

-house,  putting  a  layer  of  one,  and 

A  the  other,  till  the  whole  becomes 

I  and  foetid  cortfiposition.     Two  loads 

.  .is  compost,  mixed  with   three  loads  cf 

;  earth,  will  be  sufficient  for  an  acre  of  wheat, 

or  spring-corn.     Being  a  kind  of  top-drefsing, 

it  should  be  put  on  at  the  time  of  sowing, 

and  harrowed  in  with  the  grain. 

It  will  be  necefsary  to  remark,  that  this 
species  of  manure  seems  best  adapted  for  lands 
of  an  open  texture.  Tough  clays  require 
lime  and  plenty  of  dung  to  break  the  cohesion 
of  their  parts.  Farmers  should  attend  to  this 
distinction. 

This  present  year  I  have  a  field  of  wheat 
manured  in  this  manner,  and  have  the 
pleasure  to  say,  that  it  is  extremely  clean,  and 
has  ail  the  appearance  of  turning  out  an  ex- 
cellent crop.     As  this  kind  of  compost  lies  in 

*  By  A.  Hanter,  M.  D. 
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a  small  compafs,  it  seems  well  adapted  for  the 
use  of  such  farmers  as  are  obliged  to  bring 
their  manures  from  a  distance.  It  is  besides 
extremely  rich,  and  will  probably  continue  in 
the  land  much  longer  than  fold-yard  or  stable* 
dung,  I  apprehend  that  it  is  capable  of  re- 
storing worn-out  land  to  its  original  freshnefs; 
and  I  am  induced  to  be  of  that  opinion  from 
the  appearance  of  the  above  wheat  crop, 
which  is  now  growing  upon  l^nd  much  im- 
poverished by  bad  management. 

All  animal  substances  being  of  the  same 
nature,  it  is  probable  that  the  refuse  whale-fat, 
afrer  the  oil  is  boiled  out,  will  make  a  com- 
post of  equal  goodnefs  with  the  above^  .  I  have 
at  present  a  dunghill  made  of  that  offal  and 
horse-dung,  hot  from  the  stable.  1  prefer 
the  fresh  dung  on  account  of  its  reducing  Ac 
blubber  more  speedily  into  a  putrid  state. — 
The  preparers  of  train-oil  constantly  throw  this 
offal  into  the  sea;  but  I  apprehend  that  saving 
it  for  the  purposes  of  vegetation  will  be  <rf 
national  advantage.  Being  an  animal  sub- 
stance, there  is  no  doubt  of  its  containing  all 
the  principles  of  other  animal  bodies ;  con- 
sequently It  must  be  an  object  worthy  of  the 
attention  of  such  gentlemen  as  live  in  a  neigh* 
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bourhood  where  train-oil  is  prepared*.  We 
cannot  recommend  in  too  forcible  a  manner^ 
a  proper  attention  to  every  substance  that  is 
capable  of  being  brought  intoa  state  of  putre- 
faction. Notwithstanding  what  the  ingenious 
Mr.  TuU  and  others  have  wrote^  it  is  certain 
that  manures,  properly  managed,  are  the  life 
and  soul  of  husbandry.  Few  things,  however, 
in  the  extensive  field  pf  rural  economy,  are  so 
imperfectly  understood.  Until  the  doctrine 
of  manures  is  clearly  and  distinctly,  laid  down, 
iagriculture  wi]l  remain  a  vague  and  uncertain 
study. 

XXII. 

/i  comparative  View  of  the  three  different  Methods  ff 

sawing  Barley  f. 

It  is  undecided  amongst  farmers  which  is 
the  best  method  of  sowing  grain.  To  deter- 
mine  the  debate,  as  far  as  one  experiment  can 
be  said  to  determine  any  thing,  I  made  thp 
following  trial. 

In  a  field  of  twenty  acres,  which  tfce  year 
before  had  borne  a  crop  of  turnips,  I  selected 

*  Proposed  about  thirty  years  ago.  It  is  now  (1801) 
mniversally  attended  to. 

■f  Bjr  the  Rer.  Sir  W.  Apderson,  Bart,  of  Kilwick. 

Cc4 
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a  small  compafs,  it  seems  well  r. 
use  of  such  farmers  as  are  '»  a 

their  manures  from  a  distanr  y  .:;nc- 

cxtremcly  rich,  and  will  j)r.'  .i:-socked 

the  land  much  longer  tlian         .  ■  s  asunder. 

dung.  I  apprehend  t'r-  :  •  \  above  furrow. 
storing  worn-out  land  ir  .i«'d  in  two  hours^ 
and  1  am  induced  to  h  -  .:nd  a  half  of  seed. 
the  appearance  of  *:  .nished  in  the  usual 
which  is  now  grou  same  quantity  of  seed 
poverishcd  by  hiui      >he  saving  in  seed  is  not 

^h  importance  in  the  drill 

All  aninicil  ^  r     monly  imagined.    On  the 

nature,  ir  i?^  pn       .^pinion  that  the  failure  of 

after  the  oil  '  proceeds  from  too  great  an 

postofe^j;  ;      Ji:*   economical  part  of   the 

at  prv'-:  " 
hor:\--f'. 

the  !'  i  fortnight  after  sowing,  the  sea- 

bli  .  .  cr  dry.      N«   1  appeared  first. 

'1!;  .  .     N^  3,  last.     During  the  time 

^,  :he  lands  had  the  appearance  of 
,.,^iiy  good,  and,  as  the  season  was 
..w'lC  one  for  barley,  the  ears  ripened 


v.. 


-iv-    Mh  r^f  October  the  corn  upon  the 
.  \{K'nmcntal  lands  was  cut. 
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produce: 
60  stocks. 


!2.   67  stooks. 

3.   65  stooks. 

iiaving  the  opportunity  of  thrashing  out 
whole  crops  at  this  season  of  the  year, 
(  ordered  one  stook  of  each  land  to  be  housed^ 
and  carefully  thrashed. 


measure: 
N«^  1.  3    pecks, 

2.  I  Si  pecks* 

3.  ■   3i  pecks. 


To  be  satisfied  of  the  relative  goodnefi  of 
pacb^  I  weighed  the  products. 

WEIGHT  : 

N<^  1.  — -    2  St.  12  lb. 

2.  ■■     3  St.    Si  lb. 

3.  —     2  St.    9i  lb. 

From  this  experiment  we  are  led  to  make 
the  following  reflections. 

1 .  That  sowing  barley  under  furrpw,  gives 
the  greatest  produce. 
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three  contiguous 
sured  five  roods. 
five  inches  iip^ 
stone.     I  scvv 
drill-plough,  ' 
N^  2,  und 
The  drillc<! 
and  took 
The  ot)' 


_  1 


time, 
as  tlv. 
an  <  • 

d'- 


.  IS  next. 

.-'iistant  rows  of 
.entity,  to  both. 

.;.'  is  considerably 

-.-'•.V  is  next. 
.:r'}w  is  lightest. 


.  -  ?,  that  N^  2  had  two 
.   X«  1  and  N«  3  were 

^  J  :;ioughing.     It  will  also 

.  ars.  that,  tor  want  of  ex- 

xrson  who  conducted  the 

.  x  uts  were  not  so  regular  as 

'4i>e  been,  which  occasioned, 

.  -*  :  o:»nsiderable  lofs  of  land. — 

.    cui!i5ianccs  I  am  induced  to 

..viT^ent   not   so   perfectly  de- 

.-.jid   wi^h.     In   a    short   time 

X  i':*Io  to  measure   and  weigh 

•-.vuco.    bv   which    means    the 

.,'.;•-..:  riial  will  be  rendered  more 
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XXIII. 

On  the  OiUCompost*^ 

On  the  1st  of  October  1771,  I  sowed  two 
acres  of  a  light  channelly  soil  with  wheat,  and 
harrowed  in  the  compost  with  the  grain.  Being 
at  a  considerable  distance  from  a  large  town, 
we  find  it  very  difficult  and  expensive  to  pro- 
cure rotten  dung  in  sufficient  quantity  for  our 
tillage  lands,  for  which  reason  we  have  recourse 
to  hand-drefsings  both  for  our  winter  and 
spring  com.  Rape-dust  and  soot  are  princl- 
cipally  used,  but  the  present  price  of  both 
these  articles  is  a  heavy  tax  upon  the  farmer. 
To  obviate  that  inconvenience,  I  resolved  to 
make  trial  of  the  oil-compost ;  and  from  what 
I  have  observed  in  this  one  experiment,  I  am 
encouraged  to  make  a  more  extensive  use  of 
it  next  year.  Being  well  acquainted  with  the 
nature  and  efficacy  of  soot,  I  am  satisfied  that 
the  above  two  acres  produced  as  good  a  crop 
of  wheat  as  if  they  had  been  drefsed  with  that 
excellent  manure. 


t  By  Mr.  J,  Broadbent,  of  BarwicK  in  £lmet|  near  Leeds* 
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2.  That  sowing  above  furrow  is  nc 

3.  That  drill-sowing  in  cqui-dist? 
eight  inches,  is  inferior,  in  quantit' 

4.  That  the  drilled  barley  is 
the  heaviest. 

5.  That  the  under-furrow  i 

6.  That  the  above  furrow 


I  ought  here  to  obsen'^ 
ploughings,  but  that  N 
sown  upon  a  single  p' 
be  proper  to  remark 
pcrience  in  the  pers 
drill-plough,  the  bo 
they  ought  to  havr 
in  many  places,  a 
From  these  circ^ 
think   the  expc 
cisive   as  I  C( 


philoso- 

the  camt 

I  his  al 


Youg^f  Efty  w  ttm 


I   hope   to  b 
the   whole   ] 


Ation  wmtoB<grcwbljfcrrto< 

:  it  fuddedyceiued.  TUiflsperiBMHl 

ropeatfldy  wad  with  the  tune  appev- 

above  comp.  ,  «  partm  of  brown  tngv,  oraokm 

conclusive.    .,  iccpfa«  «p  the  Ijannentstion ;  thoagf^ 

.K»  Mlt  ef  the  juice,  one  wooU  not  inipert 

A  Iftnl  kind  necefiarj.    The  pulp  of  Ibe 

.  wft  MmA  with  bean  meal,  makes  en  excellflBl 

.  ^0f^im^kfnKmMt  to  graini  fty  jnifccowii 


'  1  tUAf,  41S 

''^hteen  tons)  will 

Marine  juice. 

nrstalli- 

m 

icse 

t,  and 

I'he  pro- 

r  practical 


icrs»  I  shall  hert 
vperiments. 

jS  this  ingenious  inquirer^ 

jly  examined  in  order  to  ex* 

their  roots»  and  which  yielded 

quantity,  are  very  common  in 

.  ies^  and  require  neither  a  fine  soil 

aous  culture ;  such,  for  instance,  arc^ 

1.  White  Beets* 

2.  Skirrets. 
S.  Red  Beets. 

"  The  roots  of  these  three  plants  yielded 
a  large  quantity  of  pure  sugar.  You  may 
Imow  the  roots  of  the  plants  which  contain 
sug«  by  these  characteristics :  When  you  have 
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XXIV. 

On  the  Juice  of  Carrots^  ifc*.  \j^ 

For  many  years  carrots  were  approprialf 
culinary  uses  only.    They  are  now  found ., 
an  excellent  food  for  horses  and  hop., 
have  often  thought  that  their  exprefse . 
might  be  converted  by  a  cheap  proc 
ale,  spirit,  and  vinegar.     Some  exp 
that  I  made  in  the  year  1772  J,  the 
did  not  perfectly  succeed,  confirm  i 
opinion. 

I  beg  leave  to  recommend  to 
phical  farmer  an  examination  c 
juice.     It  is  a  subject  Worthy  of ' 


*  By  A.  Hunter,  M.  D. 

f  Vide  the  ingenious  Mr.  Yoing^s 
sagement  of  hogs. 

%  The  vinous  fermentation  went  on 
six  hourS|  after  which  it  suddenly  cea- 
was  several  times  repeated,  and  v^ 
smces.     Probably  a  portion  of  brov 
may  be  of  use  in  keeping  up  the  f 
from  the  sweet  taste  of  the  juice, 
an  addition  of  that  kind  necefsa 
carrot,  when  mixed  with  bean  m 
^aoA  for  hogs,  and  is  preferable  t« 


K. 
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One  acre  of  good  cafrots  (eighteen  tons)  will 
produce  forty  hogsheads  of  a  saccharine  juice* 
Dr.  Marggraf  was  hot  able  to  obtain  crystalli* 
zed  sugar  from  carrots,  though  he  got  it  from 
skirrets  and  beets.  An  examination  of  these 
juices,  with  a  view  to  obtain  wine,  spirit,  and 
vinegar,  may  be  worthy  of  notice.  The  pfo- 
ceis  for  sugar  is  too  expensive  for  practical 
use. 

As  an  itiducement  to  others,  I  shall  hert 
snl^oin  Dr.  MarggraPs  experiments. 

••  The  plants,'*  says  this  ingenious  inquirer^ 
'^  which  I  chymically  examined  in  order  to  ex* 
tract  sugar  from  their  roots,  and  which  yielded 
a  considerable  quantity,  are  very  common  in 
most  countries,  and  require  neither  a  fine  soil 
nor  afeiduous  culture ,  such,  for  instance,  arc^ 

1.  White  Beets* 

2.  Skirrets. 
S.  Red  Beets. 

**  The  roots  of  these  three  plants  yielded 
a  large  quantity  of  pure  sugar.  You  may 
know  the  roots  of  the  plants  which  contain 
sugar  by  these  characteristics :  When  you  have 
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proceeded  in  the  same  manner  as  I  had  done 
with  the  real  sugar. 

*^  By  this  method,  which  was  the  first  Aat 
I  fell  upon,  I  obtained  from  the  three  roots 
above-mentioned  the  following  quantities  of 
sugar: 

**  1.  From  half  a  pound  of  white  beets,  half 
an  ounce  of  pure  sugar. 


"  2.  From  half  a  pound  of  skirrets^  an 
ounce  and  an  half  of  pure  sugar. 

"  S.  From  half  a  pound  of  red  beets,  one 
ounce  of  pure  sugar. 

**  It  is  evident,  from  these  experiments, 
that  lime-water  is  not  at  all  necefsaiy  to  dry 
and  thicken  the  sugar,  as  some  pretend^  since 
the  sugar  crystallizes  without  it. 

^^  Being  thus  afsured  that  there  was  real 
{ugar  in  plants,  I  endeavoured  to  find  out 
a  lefs  expensive  manner  of  extracting  it ;  and 
the  best  way  seemed  to  me,  first  to  prefe  out 
the  juice  of  the  plants,  then  to  purify  thit 
juice,  and  to  prepare  it  for  crystallizine  bf 
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evaporation ;  and  lastly  to  purify  the  crystals 
that  proceeded  from  it. 

"  I  took  a  certain  quantity  of  skirrets ; 
I  cut  the  roots,  whilst  fresh,  into  small  pieces, 
and  pounded  them  as  small  as  pofsible  in  an 
iron  mortar ;  I  then  put  them  into  a  linen 
bag,  and  prefsed  out  the  juice  in  a  prefs  pre- 
pared for  the  purpose :  after  this  I  poured 
water  upon  the  roots  remaining  in  the  bag, 
and  prefsed  them  a  second  time.  I  then  put 
the  liquor  all  together  into  a  very  clean  vefsel, 
and  let  it  stand  to  settle  in  a  cool  place  for 
forty-eight  hours ;  in  which  time  it  became 
clear,  and  a  mealy  substance  settled  to  the 
bottom;  I  then  poured  off  the  liquor  gently, 
and  pafsed  it  through  a  linen  cloth  into 
another  vefsel. 


"  The  first  clarification  being  thus  made, 
1  put  some  whites  of  eggs  to  the  juice,  and 
boiled  it  in  a  brafs  pan,  scumming  it  con- 
tinually till  no  further  impurities  appeared  on 
the  surface  ;  I  then  pafsed  it  through  a  linen 
cloth,  and  the  liquor  was  as  transparent  as  the 
clearest  wine.  I  boiled  it  again  in  a  lefs  pan 
till  it  was  considerably  decreased,  and  so 
again  and  again,  in  yet  lefs  vefsels,  till  there 

Folume  I.  D  d 
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remained  only  a  pretty  thick  syrup>  which 
I  put  into  a  very  clean  glafs  vefsel^  and  set  it  in 
a  warm  place.  I  let  it  stand  above  six 
months,  and  then  found  the  sugar  sticking  to 
the  sides  of  the  glafs  in  the  form  of  little 
crystals. 

"  To  purify  these  crystals,  I  put  the  vefsel 
into  warm  water,  and  when  the  heat  had 
penetrated  the  glafs,  so  as  to  render  the  mix- 
ture fluid,  I  poured  both  the  liquor  and 
crystals  into  an  earthen  ve(sel,  broad  at  top 
and  narrow  at  bottom,  and  the  bottom  per- 
forated with  several  holes ;  this  vefsel  I  put 
into  another,  and  covered  both  up,  and  set 
them  in  a  temperate  place :  by  these  means 
the  syrup  gradually  dropt  into  the  lower 
vefsel,  and  the  crystals  were  left  in  the  upper 
one.  This  crude  sugar  I  then  put  into  blot- 
ting paper,  folded  different  ways,  and  prefaed 
it  lightly  in  a  prefs;  this  dried  it,  and  rexidcied 
it  more  pure,  the  paper  imbibing  a  good  deal 
of  the  tenacious  viscid  syrup,  which  yet  stuck 
to  the  sugar. 

"  ITie  sugar,  thus  cleaned  of  the  greatest 
part  of  its  impurities,  I  difsolved  again  in 
water,  pafscd  it  through  a  clean  linen  cloth^and 
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boiled  it  to  the  consistence  of  a  thick  sjrrup, 
then  put  a  little  lime-water  to  it,  and  boiled  it 
gently  till  it  became  ropy;  I  then  took  it  off  the 
fire,  and  stirred  it  about  till  it  cooled  and  thick- 
ened a  little ;  sifter  which  I  poured  it  into  a 
well-burnt  earthen  vefsel  in  the  form  of  a  cone, 
closed  at  the  small  end  with  a  wooden  stop- 
per, which  vefsel  I  put  into  other's  that  were 
deeper,  and  set  them  in  a  temperate  place. 
In  a  few  days  the  sugar  became  tolerably 
bard  and  full  of  Crystals ;  and  when  it  had  stood 
eight  days,  I  took  out  the  stopper,  and  set  the 
vefsels  in  a  warm  place  that  the  syrup  might 
run  off:  this  syrup  is  6t  for  the  same  uses  as 
common  treacle ;  and  the  sugar,  after  drying 
and  purifying  by  means  of  the  blotting  paper 
as  before,  is  equal  to  the  best  browti  sugar  of 
St.  Thomas,  commonly  called  Moscovad.  By 
a  similar  procefs,  sugar  may  be  extracted  from 
red  and  white  beets.  The  sugar  of  skirrets  is 
o(  a  better  quality  than  that  of  red  beets,  but 
the  sugar  of  white  beets  is  best  of  all. 

*'  I  endeavoured  to  extract  sugar  from  the 
stems  and  leaves  of  these  plants,  but  could 
obtain  from  them  only  a  sort  of  tartar :  it  is 
very  remarkable  that  the  roots  of  these  plants 
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should  contain  sugar,  and  that  the  stems  and 
leaves  should  be  entirely  destitute  of  it. 

"  These  experiments  may  be  useful  to 
farmers  and  other  people  of  this  country  in 
low  circumstances.  Instead  of  buying  sugar, 
which  is  very  dear,  they  may  obtain  it  from 
the  plants  at  their  own  doors  ;  they  need  not 
go  through  all  the  steps  of  the  foregoing  pro- 
ccfs ;  for  them  it  may  suffice  to  exprefs  the 
juice,  to  strain  and  purify  it  a  little,  and  then 
to  boil  it  down  to  the  consistence  of  a  syrup, 
and  so  use  it ;  it  will  certainly  be  more  pure 
than  the  grofs  treacle  of  the  shops.  Besides, 
from  these  experiments  we  learn,  that  those 
ci^untries  which  produce  the  sugar-cane,  arc 
not  the  only  ones  which  nature  hath  furnished 
\%  iih  sugar. 

•*  I  made  trials  upon  several  other  vege- 
tables besides  those  I  have  mentioned; 
I  could  obtain  no  sugar  from  carrots;  the 
juice  they  \neMed  was  extremely  sweet,  but 
resembled  honey  radier  than  sugar ;  parsnips 
\ icided  a  little  sugar;  two  species  of  dogs- 
grafs  yielded  a  vciy  sweet  juice,  but  not 
i^ugar;  the  juice  of  the  Birch-trcc  yielded 
a  sort  of  manna/* 
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From  these  experiments  it  is  abundantly 
evident,  that  many  common  roots  of  this 
country  contain  a  large  share  of  saccharine 
juice.  They  consequently  are  capable  of 
being  converted  into  wine,  spirit,  and  vinegar. 
To  determine  this  point,  (in  1773)  I  took 
24  bushels  of  carrots  in  the  month  of  October. 
After  being  washed,  topped,  and  tailed,  I  put 
them  into  a  large  brewing  copper  with  four 
gallons  of  water,  and  covering  them  up  with 
cloths,  to  hasten  the  maceration,  I  ordered  a 
lire  to  be  kindled  underneath,  which  in  a  short 
time  reduced  the  whole  into  a  tender  pulp. 
They  were  then  put  into  a  common  screw- 
prefs,  and  the  juice  taken  from  them,  which, 
together  with  the  liquor  left  in  the  copper, 
was  run  through  a  flannel  bag.  The  juice 
was  then  returned  into  the  copper,  and,  as  it 
was  my  design  to  make  it  into  ale,  I  put  to  it 
a  proportionable  quantity  of  hops.  The 
liquor  was  then  boiled  about  an  hour,  when 

^  it  acquired  both  the  taste  and  colour  of  wort. 
It  was  next  put  into  a  cooler,  and  afterwards 
into  the  working  vefsel,  where  the  yeast  was 
added  to  it.     It  worked  kindly,  and  in  all  re- 

-  spects  was  treated  as  ale.  I  allowed  it  to 
remain  in  the  cask  about  four  months,  when 
I  broached  it,  but  found  it  of  a  thick  and 
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muddy  appearance.  I  attempted  to  fine  it, 
but  in  vain.  The  taste  was  by  no  means  dis- 
pleasing, as  it  much  resembled  m^lt  liquor. 
My  first  intention  being  frustrated,  I  threw  it 
into  the  still,  being  about  forty  gallons  in 
measure,  and  by  two  distillations  obtained 
four  gallons  of  a  clean  proof-spirit.  It  bad, 
however,  contracted  a  flavour  from  the  bop, 
which  should  be  left  out  when  the  intention 
is  to  reduce  the  liquor  into  spirit.  From 
a  grofs  calculation,  I  am  induced  to  think 
that  a  good  acre  of  carrots,  manufactured  in 
this  manner,  will  leave  a  profit  of  forty  pounds 
after  deducting  the  landlord's  rent,  cultivatioOi 
distillation,  and  other  incidental  expenses. 
In  this  calculation,  I  presume  that  the  spirit 
is  worth  six  shillings  per  gallon,  and  i\ot  ex* 
cised.  An  acre  of  barley  will  by  no  means 
produce  so  n^uch  spirit.  A  rich  sandy  loam 
is  the  best  land  for  carrots,  which,  after  the 
crop  is  removed,  will  be  in  high  cultivation 
for  com.  The  succefs  of  my  trial,  will, 
I  flatter  myself,  be  the  means  of  inducing 
others  to  repeat  the  experiment,  with  a  view 
to  determine  how  far  the  growth  of  car- 
rots for  the  use  of  the  distiller  may  be  con- 
sidered in  the  light  of  a  national  advantage. 
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XXV. 

On  a  Method  df  raising  Potatoes  in  Winter  *. 

Make  a  compost  of  earth,  sand,  and  coal- 
ashes.  With  this  mixture  fill  a  tub  about 
sixteen  inches  deep.  Plant  this  artificial  soil 
with  some  sets  of  the  early  round  potatoe, 
and  place  the  tub  in  a  stable  opposite  to 
a  window,  taking  care  to  water  the  earth  now 
and  then.  In  all  seasons  the  sets  will  sprout, 
and  give  a  tolerable  increase  of  potatoes.  Last 
November  I  planted  some  sets  in  the  above 
manner  y  and,  in  the  February  following, 
I  took  up  a  considerable  number  of  young 
potatoes,  clean  skinned  and  well  flavoured. 

XXVI. 

On  sawing  Turnips  for  late  feeding -f. 

The  advantages  of  having  Turnips  good  till 
the  spring-feed  is  ready,  are  so  obvious  and  so 
great,  that  it  is  matter  of  wonder  that  so 
few  farmers  do  follow  the  custom  in  Norfolk, 


♦  By  Mr.  Seth  Agar,  York, 
t  Bj  a  Suffolk  Farmer. 
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which  is  to  continue  sowing  turnips  to  the 
latter  end  of  August,  by  which  means  their 
late  crops  remain  good  in  the  field  tiU  the 
latter  end  of  April,  and  often  till  the  middle 
of  May.  The  farmer  will  gain  the  same  ad- 
vantage by  cultivating  the  Ruta  Baga,  or 
Swedish  Turnip,  which  is  daily  coming  into 
use  by  such  farmers  as  have  spirit  to  leave  the 
beaten  track  of  their  forefathers. 

XXVII. 

On  feeding  Sheep  j  and  a  substiUiie  for  folding^. 

An  eminent  farmer  in  Bedfordshire  has 
found  that  nothing  is  so  beneficial  in  feeding 
sheep  on  turnips,  by  way  of  addition,  as  pease-; 
A  small  quantity,  as  two  or  three  bushels 
a  day,  to  one  hundred  and  fifty  wethers,  has 
a  considerable  effect,  and  the  benefit  to  the 
land  may  be  seen  to  an  inch  in  the  succeeding 
crop  of  barley.  As  to  folding,  farmers  begin 
to  be  divided  in  their  opinions.  An  excellent 
farmer  in  Norfolk,  who  rents  a  farm  of 
1800  acres,  never  folds,  and  is  well  persuaded 
that  it  is  not  at  all  necefsary.  Another  farmer 
of  eminence,  in  the  same  county,  who  never 

*  By  A.  Hunter,  M.  D. 
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folds,  informs  me  that  his  lays  when  he 
breaks  them  up  for  com,  pay  him  amply  for 
leaving  the  sheep  at  night  where  they  feed  by 
day.  The  practice  begins  to  decline  in  the 
neighbourhood  of  Holkham,  but  there  cer- 
tainly are  some  tillage-farms  that  cannot  be 
advantageously  managed  without  folding. 

The  trouble  and  expense  of  keeping  a  flock 
of  sheep  for  the  purpose. of  folding,  may  pro- 
bably be  avoided  by  forming  large  ponds^  so 
constructied  as  to  receive  and  hold  water.  Into 
these  ponds,  let  drains  from  the  stables,  cow- 
houses, ox-stalls,  piggeries,  and  wash-house,  be 
directed ;  and  in  order  to  enrich  the  water, 
let  all  kinds  of  vegetable  and  animal  sub- 
stances be  thrown  in,  particularly  the  contents 
of  the  necefsaries  and  slaughter-house.  It  is 
presumed  that  this  putrid  water,  when  put 
upon  the  land  by  means  of  water-c^rts,  will 
prove  as  beneficial  as  a  flock  of  sheep  kept 
for  the  exprefs  purpose  of  folding.  A  pond 
of  sixty  feet  diameter,  by  six  feet  deep,  will 
contain  upwards  of  700  hogsheads  of  water. 
It  is  presumed  that  a  pond  of  this  nature  and 
size,  when  properly  supplied  with  water  and 
putrescent  bodies,  may  be  equal  to  a  fold  of 
■  sheep. 
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XXVIII. 

A  comparative  View  of  two  crops  of  Barley  the  one 
drilled  J  and  the  other  sawn  broadcast^. 

The  experiment  was  made  to  ascertain  Ac 
the  produce  of  drilled  barley,  compared  wWi 
bioadcast.  The  seed  was  sown  on  the  same 
field,  and  at  the  same  time,  and  there  was  do 
ipparent  difference-  in  the  soil.  The  drills 
wicte  eighteen  inches  wide,  and  the  grain  was 
ilfopped  bv  hand ;  the  expense  of  whidi  was 
tlifec  shilKngs  and  threepence  per  acre. 

The  $ci^  diiUed,  was  one  bushel  and  duce 
gmllons    per   acre.      The    produce^  fiffy-ox 
and  thn£^  gallons. 


On  die  broadcast  part,  the  seed  sown  was 
duee  bushels  and  five  gallons  per  acre.  The 
produce  durlr-six  bushels  and  five  gallons. 

Extra  produce  of  the  drilled  crop,  about 
twenty  bushels  per  acre  j  besides  near-  two 
busfccb  c^^sseed  sown. 


*  Bt  Ss  Jcte  AMtiatkcr,  Bart. 
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XXIX. 

On  MaU^Dust  as  a  Manure*. 

Ill  April,  1784,  I  manured  a  piece  of  land 
with  malt-combs,  or  the  dust  which  falls 
through  the  wires,  at  the  rate  of  four  quarters 
per  acre,  and  sowed  it  with  barley  and  clover. 
The  barley  was  very  luxuriant,  and  produced 
near  seven  quarters  per  acre.  The  crop  of 
clover  was  one  of  the  finest  I  ever  saw ;  and 
I  have  no  doubt,  but  the  effects  of  this 
manure  will  be  evident  in  the  wheat  next 
year.  From  the  succefs  attending  Ac  use  of 
this  manure,  the  expense  of  which  was  only 
twelve  shillings  per  acre,  it  appears  to  be  much 
cheaper  than  rape-duj>t,  or  any  other  top- 
drefsing. 

On  the  number  of  grains  contained  in  a  bushel  of  wheat y 

and  other  seeds  \. 

As  the  drill-husbandry  is  gaining  ground  in 
jnany  parts  of  this  island,  it  seems  to  be 
a  matter  of  utility,  as  well  as  curiosity,  to  be 


♦  By  Mr.  J.  Bedford, 
t  By  A.  Hunter,  M.  D, 
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.   of  grains  cor-iLined 

:i  sown.     When  wheat 

::,  we  suppose  that  even* 

^■^  ^  ..Ki  consequently  vegetates ; 

.    i:roadcast,  not  much  more 

A  it  is  safely  covered  by  the 

:e  following   calculations    were 

.L'spectable  Member  of  the  Bath 

^.i  Society,  and  which,  if  not  of  mate- 

viU^  at  least,  amuse  the  theoretical 


.1  acre  of  land  drilled  at  a  foot  distance^ 
.  ^iges  of  eight  feet  three  inches  wide,  con- 
..!:>  in  length  505,808  inches. 

A  bushel  of  wheat,  weighing  62  pounds, 
omains  6 1 6,000  grains.  Dropping  one  grain 
J  MX  inch  requires  lefs  than  a  bushel  to  an 

:V,iC. 

A  bushel  of  barley,  weighing  52  pounds, 
contains  515,000  grains. 

A  bushel  of  pig-pease,  weighing  64  pound.s 
contains  107,000  pease. 

A  bushel   of    horse-beans,    weighing    64 
^k>uik1s,  contains  35,000  beans. 
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As  all  kinds  of  grain  vary  in  size,  the  num- 
ber contained  in  a  bushel  will  be  increased  or 
diminished;  but  the  above  are  the  average 
numbers,  and  there  is  reason  to  think  that  the 
emuneration  is  tolerably  exact, 

XXXI. 

A  Method  of  making  excellent  Butter  from  the  Milk 
of  Caws  fed  upon  Turnips*. 

Let  the  bowls,  either  lead  or  wood,  be  kept 
constantly  clean,  and  well  fcalded  with  boiling 
water  before  ufing.  When  the  milk  is  brought 
into  the  dairy,  to  every  eight  quarts  mix  one 
quart  of  boiling  water  5  then  put  up  the  milk 
into  the  bowls  to  stand  for  cream.  By  keep- 
ing strictly  to  this  method,  I  have  constantly, 
during  the  winter,  sweet  and  well-tasted  butter 
ftovci  the  milk  of  cows  fed  upon  turnips.  My 
cows  are  kept  in  the  house  at  nights  to  hay, 
and  are  turned  out  in  the  day-time  to  turnips 
without  waste. 


B/  C.  Crowe,  Efq.  of  Kipling. 
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informed  of  the  number  o 
in  every  bushel  of  corn 

is  drilled,  or  dibbled  in, "'  '         •* 

grain  is  covered,  and  ' 

but  when  sown  br^-.  •  '-^  the  conse- 

than  one  half  of  i-  ^^ -i"  »"  supporting 

harrows.     The   :.  '=';;  up  his  fat  in  the 

made  by  a  rcsj}i  •  }  expense. 

Agriculture  S 

ri»l  use,  will  ^^'^  of  turnips  is  now  be- 

farmcr.  ^^^^  north  of  England,  yet  it 

rhat  there  is  any  general  regu- 

An  aci'.         .  II  their  cultivation.    Particular 

on  rid;;Lc.       ^crto  determined  the  preference  of 

tain:^  .11  .      --.     This  not  falling  to  the  lot  of 

,    uduces  me  to  publish  such  obser- 

.>  1  have  from  time  to  time  made  in  a 

. ,  ics  of  vears. 

tisc  preparation  for  a  turnip  crop  is  to 

^..  Jic  land  before  the  frosts  set  in.    The 

.  .-.    I   diis  ploughing,  critically  observedi 

..V  nioliorates  the  soil, but  also  turns  out, 

.  \,)osos  the  eggs  of  that  pernicious  insect, 

•V,  to  the  severity  of  the.  winter.     Tlie 

..    >loui;hing  should  be  performed,  crofs- 


•  Ky  Mr.  Benson,  of  Slainley,  1777. 


.vC 
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or  before  the  frosts 

.iier  advantage  may 

.  lining  ova  of  the  fly. 

:  i  n   be  harrowed  length- 

,   the  discretional  use  of  the 

and  harrows  is  all  that  is  ne- 

:  a  good  preparation  for  sowing. 


.ast  week  in  May,  if  the  weather  be 
;  and  gloomy,  if  not,  make  use  of  mora- 
^^  and  evenings,  begin  by  fetting  the  ridges 
at  one  about,  and  close  them  by  a  crooked  bar- 
row, which  will  lay  them  in  the  form  of  an 
arch.  This  being  done,  a  furrow  must  be 
drawn  down  the  middle  of  every  ridge  with  a 
double  mould-board  plough,  to  receive  the 
dung,  which  must  be  laid  in  heaps  (about  fotir 
to  the  load)  down  every  tenth  furrow.  Six 
loads  (twenty-four  bushels  to  the  load)  will  be 
sufficient  for  an  acre.  The  dung  must  then 
he  carried  in  scuttles  from  the  heaps,  and  scat- 
tered, edge-ways,  into  the  open  furrows.  Upon 
the  manure  thus  disposed,  the  seed  must  be 
drilled  by  a  hand-drill ;  after  which  the  earth 
must  be  returned  by  a  common  harrow,  pas- 
ted crofs-ways  over  the  lands. 

About  the  fifth  day,  if  the  ground  be  moist. 
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.cirappeararcr. 

J  rcugh  leaf,  they 

A  }iem  and  pn-U'.  :  and  boys,  \^  ith  a 

in  this  hoe,  and  the 

At  this  lir.iv  -^^^  ^^  '^^^  about   two 

quencc  c.t  in-.       •  •     ^^'^^1  be  sufficient  for  the 

his  !  an  >t..c:         •  *-^'^"^  hoeing  should  be 

winter  s 'j-^  '    ''"^^^  b^^>  before  the  leaves 

;   rhe  plants  at  about  eight 
'I  ]^.,..  .ill  prepare  them  for  the  third 

(]<.,     .  .aves   interfere,    allowing   them 

I  :  jm,    according    to    the    vigour 

,  and  the  richncfs  of  the  soil.    In 

.  i^ing,  particular  care  must  be  taken 

Jl  the  weeds,  and  to  stir  the  ground 

V-  .  lages,  where  the  plough  cannot  come. 

• .  i.oc-ploughings  neccfsary  for  complet- 

.  viop  are  three,  and  may  be  performed 

.:iow  plnugh  of  about  seven  inches, 


1  tne  common  way. 


V 


MM  is  done  by  going  round  each  ridge, 
..  uiiii;  a  furrow  from  the  plants  into  the 

.  %ai.  When  a  number  of  these  are  finished, 
^vvi  will  appear  in  double  ridges  i  one  half 

.,«u  t  will  be  stocked  with  plants,  and  the 
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Other  naked.  About  a  fortnight  after  this  ope- 
ration, the  naked  ridges  must  be  split  with  the 
double  mould-board  plough,  atid  the  earth 
thrown  to  the  plants:  After  this,  it  will  be 
proper  to  send  in  a  few  Wonien  to  pluck  up 
«uch  weeds  as  hate  escaped  the  former  opera- 
tions, with  a  view  to  prevent  their  perfecting 
fceir  seed ;  otherwise  the  tillage  intended  for 
the  benefit  of  the  crop  would  produce  the  same 
(iffect  upon  the  growth  of  the  weeds,  and  inr 
trekse  them  in  an  amazing  degree.  The  la- 
i>6ur  of  this  is  small,  but  the  consequence  is 
important. 


k±ftVSZ  P£R  ACkE. 

first  ploughing        -^        -^   J 
Second  ditto  —  — 

Hant)wing    ^       ^  - 

Third  ploughing      -^        — ^ 
Fourth  ditto  -^  -^ 

Harrowing  -^  •^— 

Ploughing  the  ridges  at  bne  bout 
Ploughing  the  furrows  for  seed 
fSix  loads  of  dung  and  leading 
Two  women  to  spread  the  dung 
A  boy  for  drilling 

Carried  forward        — 
Volume  I. 
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Brouglit  over     —  —         JC  2 

Seed 0 

Harrowing  —  0 

[  -  Several  haiid-hoeings  and  weedingsO 
Three  several  horsc-hocings  © 

Reut  O  1 


3     3a 

It  will  not  be  improper  to  enumerate  thf^ 
kadvantages  of  this  method  of  culture.     The 
]  eeed  being  placed  upon  the  moist  dune,  will 
'  vegetate  early  in  all  circumstances  of  the  wea- 
ther; and  the  manure  being  well  covered,  wiU 
be  secured  from  evaporation  io  the  hottest  sea- 
sons.    The  turnips  being  placed  iramcdiaici/ 
over  the  manure,  have  a  ready  pafsagf^  by 
means  of  their  lap-root,  ijito  a  rich  bed;  o^nu- 
^imcnt,,  whith  will  accelerate  their  growth, 
I'gnd  increase  their  size.     As  the  crop  gnnvs 
f  Jtpon  ridges,  with  a  trench  on  each  sidr»  it  is 
i  obvious  that  the  turnips  wiU  remain  diy  ialhe 
ll'ettest  seasons  i  a  circumstance  uf  the  ulnaDSt 
I  litiliiy.    To  thi'--.'  .   ■      ■  .MUitbc 

f  floubling  of  ih"  1  as  an 
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baking  *. 

In  August  1773  Ipared  and  burnt  one  lacre 
three  roods  ef  Innestone  hnd,  and  carefully' 
collected  the  ashes  Intd  two  heaps  fctf  a  future' 
experiment.  Having  so  good  an  opportuhity, 
\  measBKdthc  a3hcs>  and  was  much  surprised. 
■  at  (he  qfuanlity,  being  eighty  cart  hiads,  rfift^y 
busheh  to  the  load. 

(shiltaot  here  enter  into  the  merits  ofbam- 
baking  j  biit»  Adoi  the  above  esperiliient,  it 
isab«ionsdipl^a«omplete  drefsing  im^'be  ob- 
tained, in-  any  coun&y, '  upon  very  reasonable 

terms. 

Ok  ^fitig  VHMtf  t. 
On^the  et^of  April,  I77f,  I  sowed  three 
I  of  a  turnip  fallow  \vi(^  s^mng^  wheat, 
■  soil  about  siH  inches  deep,  upon  a  lime- 
;,  and  valued  at  ten  shillings  pwacrci 
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I  bad  the  pleasure  of  seeing  the  crop  cut  down 
about  a  week  sooner  than  the  wheat  sown  in 
October,  upon  the  same  kind  of  land.  Upon 
these  three  roods  I  had  forty-two  stooks,  ten 
sheaves  to  the  stook.  When  threshed,  I  had 
twenty-one  bushels  of  clean  com  ;  and  shouU 

have  bad  considerably  more,  had  not  the  lands 
been  much  infested  with  sparrows.  I  shall  nol 
de.tennine  much  upon  this  small  experiment,  as 
I  piopose  to  enlarge  my  trials  very  consider* 
abtv  next  year.  It  will,  however,  be  proper 
to  observe,  that  my  tenants  were  desirous  oS 
having  part  of  the  seed,  but  I  chose  tomcne 
it  all  fef  myself,  well  knowing  that  the  com- 
mon fiumer  shonld  have  nothing  pat  into  bit 
hands  but  what  has  stood  the  test  of 
and  ju«ticious  experiment 

XXXV, 

OnrnwrnfCmwiSta^. 


r«i.Mt(r     ( 


Cinot-4eed  must  be  sown  early ;  and  as  it 
n»Mitts  a  long  tinne  in  the  ground,  the  weeds 
tTt<}uently  ^poil  the  cn^.  The  fotknraif  me- 
thod has  been  found  efiectuaify  to  prevdrtlbe 
above  inconvenience* 


,M.Ol 
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Take  any  quantity  of  carrot-^seed^  and  mix 
it  with  about  five  times  the  quantity  of  earth. 
Moisten  the  whole  with  water^  and  every,  se- 
cond day  turn  the  whole  over.  As  soon  as  the 
Beeds  begin  to  swell  and  sprout,  they  may  be 
£own  along  with  the  earth.  . 

-  • 

In  this  method,  the  ^cairot-seed^  wiU  veg^- 
jtate  before  the  we^d$,s.)and  the  £irQ(iie^  will  be 
;£ecure  of  a  good  crop,  wbiph  jwy,  ]k  easily 
and  cheaply  hoed.  


II 


The  Method  cf  rirnkmi  Whale^CmnpoH^^l 

1  have  a  partlculatpleasure  in  despribing  and 
making  public  the  best  method  of  forming  a 
compost  from  i^ales  flesh,  as  reco.mmended  to 
me  by  Dr.  Hunter.  Having  jnarked  out  the 
length  and  breadth  of  your  intended  dvinghill, 
make  the  first  layer  of  earth  about  a  foot  in 
thicknefs.  Moor-eardi,  or  sudi  as  is  taken 
irom  ant-hills,  is  the  best  for  this  purpose. 
Over  the  earth  lay  one  layer  of  long  litter  from 
the  fold-yard,  or  stable,  about  twelve  inches  in 
thicknefs,  then  a  layer  of  whaie-flesh,  and  oyer 

^  B^  Mr.  Charles  Cbalontr,  .1772. 

EeS 


tions  tiU  the  he^p  4^^  rUf^lsd  about  ^fe^>1!hen 
give  it  a  llhick  cfrv^te^  '6f -kf^t^^,  ^Hd''*66«t'«he 
lieap  with  sods. .  in  thhs  h^finef,  *^C^  ^^f  ^f 
flesh  will  be  placed  bH«^eJiftWrrt1aVfcjl»^f  <!»»♦. 
In  about  a  month,  tum  Ae  l^hcJle^ft^he^dttAl 
manner,  which  will  occasion  a  strong  degree  of 
hi^ai:  and  -fepmertt^ttetiV^    ^Vhen  ttirttt^/-toat 

|>utrtd*tfe«ttWbtofc(Woirtd6thei%i9^  eSbaptVIh 
a  month  or  two  the  heap  wilt^fe  fblfnti -tcirtW- 
derably  fallen,  when  it  should  have  a  second 
turning  as  before;  *Ri^  6peration  of  turning 
must^erjfef)Hiica  ^^at'ph)pelr  iwtidwkhii  "iill  the 
whole,  l^ecopie?  :an  ^qifoxp)  putrid,  inafe, , :  ^e 
wh^ile-fiesh  is  of  diflR^re^t  degrees  of  ^cmpeis, 
?6tae  of  it  being  ahpost  JlifiUjd  ;,  apd^  iP.iW- 
portion  to  its  firmn.eft,  the  heap -will  becojoae 
sooner  or  later  fit  for  use.  In  gcjjeraj  the  cpai- 
post  shpul^  not  be  useji.  until  twelve  months 
old  ',  but  that  deper^ds  upon  circujustanjces. 
Guard  the  heap  ffpm  dogs,  pigs,  badgers^  .and 
vermin^  as  these  animals  are  remarkably  fond 
of  whale-flesh. 

This  animal  compost  may,  with  great  ad- 
vaftrage;1)e  appfied  to  all  purposes  where  good 
rotten  dung  is  required.    I4)ave  used  it  with 
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great  succefs  for  cabbages,  and  find  it  tiii  eicr 
cclle^t  drefeing  for  meadow  ground.  Accord- 
ing to  the  beit  computation,  one  hogshead  of 
whate-refuse  will  make  tight  loads  of  dUrvg, 
whidiy  when  we  consider  the  great  fadJhyi  writh 
lyhkfa  ihis  basis  of  odr  dunghiU/maybe  oatried^ 
Is  a  momentous-  concern  to  such  fanne|B  is  lie 
ffembte  from  a  large  towifc       '    v       '  >I  ^- 


Whei^  #e  take  a  View  of  thU  VaitiqUaW 
tfties  ^f  whale-re  fuse  thbt  used  fdAnerty^o'hc 

9 

thrown  into  the  fca^to  preiretft  ftie  bid  efJerti 
of  its  putrid  steams,  and  tidW  -siirVeySft  a^ 
converted  intd  the  best  of  dtmghi'lls  for  enrich- 
ing* otif  fields  and  pastures,  we  are  insfensibly 
Wd'  to  return  thanks  to  this  editor  of  thes6 
iifetysiwho  his  proved  to  a  demonstration, 
t^dt  hti^ndfy  must  be  regulated  and 
dtiiected  by  the  powers  of  reasoti  and  re- 
flection. 

xxxvu. 

Oh  (he  Ott'Cmnposi*. 

In  the  spring  of  the  year  1772,  a  piece  of 
ground  was  prepared  in  my  garden  for  onions; 
and  after  the  seed  was  sown  and  raked  in, 
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worse,  had  it  been  kft  destitute  of  eveij 
afsistaoce.  From  this,  and  from  some  odier 
experiments  made  by  a  worthy  neighbour  of 
mihe,  who  was  so  kind  as  to  furnish  me  with 
the  Baron's  compost,  I  have  great  reason  to 
discredit  tb6  p6mpaijs  scconnts  giren  of  its 
fextxaocdinaiy  powers  and  qualities  by  its  is* 
irentor,  wluch  appeared  to  savoiB'  so  mucli  of 
einpiricism,  that  I  should  hardly  have  nnd^ 
the  abo^e  trial,  hdd  not  my  ingeuioes  neigb* 
bouir  intrealed  me  to  m^fce  the  experiniMti 
I  ihoiild  be  glad  to  bear  that  the  Barmi^s  eoiA- 
jpbst  has  succeeded  better  wilSi  others  who 
haVe  giveii  it  i,  fair  trial ;  for  Was  it  ptikit6ftd 
6(  iridf  the  bdastetf  vhtues  ifcribed  to  it,  it 
wtnild  prove  a  most  Tainabfe  dtqufsHiWi  td  tbft 
fermirr  and  the  public. 

The  same  year  in  which  these  experimeoli 
were  made,  I  tried  the  oil-compost  upon  some 
parts  of  my  wheat  crcps^  which  <Uscof«red 
great  weaknefs  and  poverty  at  the  time  of 
tillering^  and  with  considerable  Qucce(s. 

XXXIX. 

On  JSgj/pticm  Ji^'hcai*. 

In  September,  1772,  I  received  from  a 
friend  twelve  grains  of  Egyptian  wheat,  which 
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xxxvni. 


I     1 


comparaiwe  View  of  Baron  Van  Hdaki$  Coniposi 
the  Oil-Oompostf  and  Soot  mired  imth  Ashei^'. 


■ » • 


Id  the  beginning  of  April,  1773»  an  acre  of 
land  was  sown  with  forward  oats.  I  jutcfaed 
upon  one  land  in  the  middle  of  the  piece 
which  I  esteemed  better  than  any  of  tfae.rest^ 
and  upon  this  I  scattered  Barqn  Van  Haake's 
pompost»  in  ^be  quantity  directed  in  bis  in? 
structiqns.  On  oqe  side  I  manured  a  land 
]witb  the ;=qil:Compost^  but  .rather  withalefs 
quantity  tlmn  directed  ^  and  pn  the  other,  side 
j  manured  itwo  lands  with  dry  coal^9s|ies, 
fiifted  fine^  and  an  equal  quantity  of  soot;  The 
lands  upon  which  this  experiment  was  made, 
were  much  worn  out  with  a  long  succefsion 
of  crops. 

The  lands  "which  had  tiie  benefit  of  the 
ashes  and  soot  produced  an  exceeding  fine 
crop;  the  oil-compost  produced  a  tolerable 
good  one  ;  but  that  land  which  had  only  the 
^istance  of  the  Baron's  compost,  produced 
a  very  poor  one.     It  could  not  have  been 
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.degenerate  in  this  island;  though  we  bate 
often  founds  by  experience,  that  different 
Idnds  of  grain,  as  well  as  plants,  natives  of 
coonlaries  far  more  favourable .  to  vegetation 
than  our  own,  ..have  flourished  very  well 
amongst  us  i  and  to  appeaiance  liave,  in 
a  series  of  years,  aisimilated  their  natures  to 
our  soil  and  atmosphere.  I  propose  to  sow 
this  kind  of  wheat  at  different  seasons  of  the 
year ;  and  if  it  Can  be  kept  up  to  its  present 
standard,  with  early  sowing,  it  vrill  prove  a 
great  acquisition  to  agriculture.  According 
to  iny  trials,  it  stands  our  frosts  as  well  as  our 
common  wheats ;  and  being  a  strong-beaided 
.grain,  it  is  well  defended  against  the  ravages 
.  of  the  birds,  which,  near  villages  iand  iiKJoie^ 
countries,  is  no  inconsiderable  advantage* 


On  the  Culture  cf  Cabbagts^. 

In  a  field  from  which  I  gathered  last  year  % 
prodigious  crop  of  turnips,  amounting  to  oae 
hundred  tons  per  acre,  (Cheshire  measure)  I  diii 
year  have  raised  cabbages.  The  land  was 
ploughed  into  ridges  of  three  and  a  half^  or 
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four  feet)  and  each  ridge  prepared  with  ma« 
nare  as  for  potatoes,  i.  e.  the  dung  or  litter 
was  only  laid  under  the  middle  of  the  ridge. 
The  plants,  nused  from  seeds  sown  in  August^ 
1772,  and  transplanted  on  beds  in  October 
following,  were  set  out  in  this  field  at  the  dis* 
tance  of  about  two  feet  and  a  half,  or  three 
feet,  in  March  and  April ;   were  once  hand<^ 
hoed  and  twice  horse-hoed  through  the  Seum*d 
^ner,  but  were  greatly  retarded  in  theirigrowthr.* 
by  the  excefsive  beats  and  dry  weather  im  Juno.) 
and.  July.    The  number  of,  plants  set  ouiionl; 
a  Cheshire  acre  was  near  eleven  diousaod.^--^* 
As  a  great  quantity  of  my  autumn  plants  were 
killed  in  the  winter,  I  sowed  more  seed  in 
February ;   but  this  year's  experience,  ^added 
to  that  of  the  preceding  ones,  has  convinced 
me,  that  it  is  absolutely  in  vain  to  expect  a 
weighty  crop  of  cabbages  from  spring  plants. 
The  sorts  I  sowed  were  the  North  American 
and  Scotch ;   but  I  find  that  the  Scbtch  is£,  on 
all  accounts,  preferable,  and  far  more  durable. 

In  the  month  of  November,  I  took  up  and 
weighed  a  square  rod,  or  sixty-four  yards,  con-i 
taining  sixty-eight  cabbages,  of  which  fifteen 
or  twenty  were  small,  being  spring  plants.  The 
weight  was  1211  lb. — on  an  average  IT  lb.  or 
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eighty-six  toos  ten  hundred  .-r^Taking  out  6B^ 
teen  spring  plants^  at  2  llx  cach^  out  oS  tht 
above  number  sixty-eigiit,  the  i^eiage  will  be- 
22  lb.  or  103  tons  to  the  Chedune.  acre^  and 
this,  I  take^  will  not  nuich  eocceed  tfae^acseable 
prodiice  of  my  autumn^sown  plaats.^«*«Siip!- 
posing,  therefore,  tliat,  on  a  mediuni)  each  cow 
or  ox  eats  half  a  ton  a  week,  or-  143tt>.  eaioh.S4 
hours,  and  that  this  keep  is  only  wMtfc  48.  pec 
week,  ^n  acre  of  cabbage^  asiibovci  at  thkti 
estimate,  will  be  worth  4]Il  per  acre^^  bnti^* 
thefirs^  calculation  iof' 86  lidM  te^  hunt^d^it 
wiU  be  worth  34L 


ftX^E](fSES. 

Rent,      .        -        .     J^S 

lO 

0 

Manure,        -        -      -     5 

0 

0 

Two  ploughings,        -         1 

0 

0 

Plants,        -         .        -     4 

0 

0 

Setting,     -        -.        -        0 

a. 

0 

Iland-hoeing         -        -    0 

4 

0 

t 

Two  Horse-hoeings,    -      0 

10 

0 

Harrowing,         -          -    0 

s 

p 

*♦ 

19- 

0 

34 

• 

0 

0 

lit  the  account .  of  expenses  I  haije  raited 
th«in  ^yoei  :^  truth,  and  have  esttdiated 
tk^  Iwd;  »t  9ft  b^k  yal#fi  i  but  it  wiH  be 
phjfciedi  ^l»fr.5L:«i  Bjipf*  is  i«)$  epwgl^  for 
mafjjiiif^rrii  apw^Fi.  ^we  thm.  WPUgb  fo« 
Ia^4  ^<;h  ^^^f  r^Hva  i  Wl4^wingp  1 91.  aO(  fai^ro, 

to  loeMe  trial  <>£  these  iphjDit^i!  I  TIi»^  count  to 
tbi^ili  perfection  whfiti  the  eddis^<  ig^oviepf  and 
gir^atly:  fp^ect^  tUfeiups;  in  feedifig.  either:  £lt 
i^^tilc  ^  jRilk  <^Q^h  and  are  ntDtjonfy  ta  be 
9ong1fiA  for^  a^  thfij  are  ao  excelkait  food^  and 
prK>(^e  ouicfa.'duog,.  but  as  they  save  ^ay^ 
wjiMch>  Sd  general^  is  reiy  dear  smd  scarce  19 
this  country,'  and  does  by  no  means  produce 
ao  much  milky-  op  fat  beasts^  so  well.  Will 
four  shiUiogs  a^week  keep  a.  l^rge  cow  in  fine 
order  when .  hay  is  6d.  per  stoned  aiki  it  is 
often  ffibre. 

T/k^  Mttkdiofi/eing^  &a^Hfaid'mJSkotland*. 

Of  sea-weed' there  are  three  different  kinds. 
The  best  Is  that  which  is  cat  frdm  the  rooksi* 


By  Sir  A.  Purves,  Bart. 


44a  6£0R($iCAt  SSSAVi. 

and  of  which  kelp  is  made.  The  tecond-biest 
is  called  the  peasy  sort.  The  wdrst  is  that  with' 
a  long  stalk.  All  these  kinds  ate  used  in  Scot* 
hndf^  but  chiefly  for  the  barley^^crop,  in  which 
.case^  or  for  fellow,  it  is  ploughed  in  directly. 
The  people  of  the  country  have  so  high  an  opi^ 
oion  of  its  fertilizing  qoalttyy  that  they  some^ 
times  lay  it  on  after  the  barley  is  in  the  ground, 
but  that  is  a  slovenly  and  injudicious  teetlKxL 
In  the  neighbourhood  of  Berwick^  it  is  used 
in  their  compound  dunghills,  with  fbld-yaid^ 
stable^dung,  and  earth ;  and  in  that  manner  an 
immense  quantity  of  dung  is  produced  by  sudk 
farmers  as  are  situated  near  the  sea.  In  that 
neighbourhood,  the  farmers  are  veryinteUi« 
gent ;  and  it  is  a  pity  that  such  excellent  ma-» 
nagement  should  be  so  little  known  in  many 
parts  of  the  northern  coast  of  England,  where 
the  sea*weed  i$  produced  in  great  abundance. 
It  is  remarkable  that  such  farmerm  as  use  die 
sea- weed  properly,  have  their  lands  in  such 
heart  as  seldom  to  have  occasion  for  a  fallow 
to  restore  their  freshnefs.  This  species  of 
manure  is  experimentally  found  to  be  excel- 
lent for  gardens,  as  it  not  only  enriches  the 
irmund.  but  also  destfovs  all  kinds  of  vermiiu 
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XLir. 

The  Metliod  of  preparing  Land  for  sawing  Lucern 

broad-cast*. 

It  having  been  found  by  repeated  experi- 
ments, that  broad-cast  lucern  will  not  succeed 
upon  lands  that  are  not  perfectly  clean,  I  de- 
termined upon  the  following  method  of  pre- 
paration, which  has  succeeded  beyond  my 
most  sanguine  expectations. 

In  the  month  of  August,  1771,  X  mowed 
the  grafs  from  one  acre  three  roods  of  land 
intended  for  lucern,  and  immediately  after 
the  hay  was  removed,  I  pared  and  burnt  the 
surface.  The  ashes  were  put  into  two  heap^^ 
and  covered  with  sods,  to  prevent  the  in- 
fluence of  the. air  upon  the  salts  produced 
by  this  operation.  The  ground  was  then 
ploughed  as  deep  as  its  staple  would  admit  of. 
On  the  1 1th  of  November  I  harrowed  it  with 
heavy  harrows,  and  on  the  25th  I  ploughed  it 
acrofs.  On  the  4th  of  January,  1772,  it  was 
harrowed  again.  One  heap  of  the  ashes  was 
spread  on  the  23d  of  March,  and  on  the 
2d  of  April  the  land  was  ploughed  and  sown 
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with  fcntils.  Had  the  weather  permitted, 
I  should  have  sown  immediately  upon  spread- 
ing the  ashes.  About  the  beginning  of 
August  the  lentils  were  cut,  and  the  other 
heap  of  ashes  was  spread  upon  the  surface ; 
after  which  the  land  was  ploughed,  and 
immediateW  sown  with  turnip-seed.  The 
turnips  were  well  hoed,  and  produced  an 
exceeding  good  crop.  Being  late  sown,  Aey 
consequently  kept  kter  in  the  spring  than 
such  as  were  sown  at  the  usual  season. 

From  tfiis  mode  of  management,  I  dare  saj 
Aat  no  land  was  ever  in  a  better  state  for  the 
Norfolk  coarse  o(  crops — of  all  others  the 
iBost  raticmal  and  profitable.  But  as  mj  de- 
sign is  only  to  give  the  best  method  of  pre- 
paring land  for  sowing  lucem  broad-cast, 
I  shall  drop  aov  observations  upon  the  pro- 
priety of  Ae  Norfolk  husbandry,  viz.  turnips, 
barlev.  clover,  and  wheat.  The  exact  esti- 
mate  of  ^  expense  incurred  by  my  manage- 
ment is  as  follows ; 

Two  years  rent,        -         -    jOl     8    0 
Mowing  and  getting  the  hay,     0    7    0 

Carried  forward,    1  15    0 
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Brought  forward,    ^115  O 

Paring  and  burning,        -       -  1   10  li 

Ploughing  three  times,        -  14  0 

Harrowing,         -  -  -  0     5  0 

Gathering  the  ashes  into  heaps^  0  15  0 

SjM-eading  ditto>        -         -  0  10  O 

Lentil  and  tumip-seed^    -      -  0  15  O 

Mowing  and  getting  the  lentils,  0    9  0 

Hoeing  turnips,         -        -^  0    7  0 


Produce,  of  hay- 
Ditto  of  lentils,    r 
Value  jQ(f  turnips^ 

7   10 

-       ^        6    0 

-  :       -     4    jO 

-         8     .0 

7* 
0 

o 
o 

• 

13     0 

7   lo' 

0 

7i 

Profit,     5     9     4i 


In  May,  1773,  I  sowed  the  field,  broad^ 
cast,  with  lucem-seed,  after  being  properly 
ploughed.and  harrowed.  The  quantity  of 
seed  twelve  pounds  per  acre,  which  I  re- 
commend to  be  sown  at  twice,  in  order  that 
the  seed  may  be  the  more  equally  distributed 
upon  the  surface.  Every  time  that  the  lucem 
is  cut,  the  land  must  be  run  over  by  the 
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harrows,  to  tear  up  the  grafs  and  weeds  that 
otherwise  would  eat  out  the  lucern.  The  year 
after  sowing,  the  plants  should  be  band- 
weeded,  being  then  very  tender;  but  the 
succeeding  years,  when  the  roots  have  firmly 
penetrated  the  soil,  the  heaviest  harrows  may 
be  introduced,  without  a  pofsibiUty  of  in^ 
juring  the  plants. 

After  the  frosts  are  over,  and  vegetation 
begins,,  the  lands  may  be  harrowed,  if  foul ; 
but  if  .clean,  that  operation  will  not  be  re- 
quired^ till  after  the  first  cutting.  At  this 
present  time,  (August  1775)  I  am  cutting  the 
third  crop,  and-  expect  another  cutting  this 
season.  With  the  above  preparation  of  the 
land,  and  a  proper  attention  to  the  lucern 
after  b^ing  sown,  there  is  no  doubt  but  that 
this  foreign  grafs  will  be  a  means  of  im- 
proving the  British  Husbandry,  by  liberally 
supplying  our  cattle  with  green  forage  of 
a  most  luxurious  and  nourishing  nature. 

XLIII. 

On  Traiisplanting  Potatae  Tops*. 

On  the   18th  of  May,  1772,  finding  some 
beds  I  had  sown  very  early  with  onions  to  be 
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a  mifsing  crop,  I  was  induced  to  make  the 
following    experiment.      The    year    before, 
I  had  set  some  potatoes  in  another  part  of  my 
garden,  in  the  common  way  ;  and  as^it  is  im- 
pofsible  but  some  will  remain  in  the  ground 
all  winter,  so  I  found  a  number  of  sprouts 
about  three  inches  high,  which  I  nipped  off 
close  to  the  ground,  and  transplanted  them 
into  the  onion  beds^  without  any  further  pre* 
paration,  about  a  foot  and  a  half  asunder,  in 
the  same  manner  that  cabbages  and  cauli- 
flower$  axe  planted.     As  the  season  became 
immediately  very  dry,  I  was  obliged  to  give 
my  plants  a  little  water  for  four  or  five  suc- 
cefsive   nights;    after  which  they  began  to 
flourish,  and  had  the  appearance  of  a  promis- 
ing crop   during  all   the  summer.     At  the 
usual  time,  in  October,  I  ordered  them  to  be 
taken  up  ;  and  for  size,  quantity,  and  quality, 
they  exceeded  all  I  ever  had  in  the  common 
way.     Had  the  ground  been  fresh,  properly 
manured  and  prepared,  and  the  plants  put 
down  at  a  proper  distance  from  each  other, 
I  am  of  opinion  that  the  succefs  would  have 
been  still  greater.      Cuttings   from^  the  full 
grown  plant  will  take  root  in  the  same  kindly 
manner,  if  gently  watered  when  put  down. 

Ff3 
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Both  these  experiments   are,  however,  but 
matters  of  curiosity. 

XLIV. 

On  nutritioe  Lime*. 

Take  twenty-four  bushels  of  daked  lime ; 
train-oil  foot,  sixteen  gallons.  Mix  these 
together,  taking  care  that  the  lime  be  suf- 
ficiently cold  before  the  oil  is  added.  This 
quantity  is  thought  sufficient  for  an  acre  of 
winter  or  spring  corn.  It  is  intended  to  sup- 
ply the  place  of  rape-dust,  and  should  be  put 
upon  the  land  in  the  same  manner.  It  may 
also  be  recommended  as  a  top-drefsing  for 
wheat  in  the  spring ;  the  earlier  the  better. 
From  the  few  trials  that  have  been  made  upon 
this  compost,  it  appears  to  be  pofsefsed  of 
considerable  nutritive  powers  j  but  as  nothing 
should  be  adopted  as  a  truth  in  agriculture, 
which  has  not  stood  the  test  of  numerous 
trials,  the  above  compost  is  recommended  as 
an  object  worthy  of  future  experiment.  It  is 
also  recommended  to  gardeners  as  a  top- 
drefsing  for  all  kinds  of  seeds,  as  it  is  pre- 
sumed  that   it  will    prevent    the    mischiefs 
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occasioned  by  insects.  By  the  experiments 
of  Mr.  Townley,  of  Belfield,  near  Rochdale, 
the  oil-compost  is  found  to  be  of  great  use  in 
raising  large  crops  of  onions.  This  nutritive 
lime  being  upon  the  same  principles^  and 
^uch  easier  of  preparation,  will  probably 
answer  the  same  purposes.  It  will  here  be 
proper  to  remark,  that  light  soils  are  best 
JOfiaoaged  by  top-drefsings  :  Stiff  lands  require 
lime  and  plenty  of  rotten  dung  to  break  the 
cohesion  of  their  particles.  This  distinction 
should  be  seriously  attended  to  by  the  culti- 
vators of  land*  who  wish  to  enlarge  their 
understandings  by  tracing  effects  up  to  their 
proper  causes. 

XLV. 

On  feeding  Hogs  mth  Potatoes*. 

From  an  accurate  experiment  made  last 
year,  I  dare  venture  to  recommend  baked 
potatoes  as  an  excellent  food  for  hogs.  The 
pork  produced  by  this  food,  was  equal  to  that 
from  barley  and  beans  ;  but  at  present  I  can- 
not exactly  ascertain  the  comparative  experi- 
ment with  regard  to  expense ;  however,  I  am 
of  opinion  that  roasted  potatoes,  considering 
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the  improyemeot  of  the  hogs^  is  as  cheap 
a  food^  if  not  cheaper,  than  can  be  given 
them.  I  roast  my  potatoes  upon  a  kite, 
similar  to  what  is  used  by  oat-meal  shelters 
for  drying  their  oats.  The  difference  in  ex- 
pense between  boiling  and  roasting  the  pota- 
toes is  prodigious,  both  with  regard  to  the 
labour  and  fuel.  A  kiln  that  will  cost  SK 
will  roast  potatoes  sufficient  for  the  nuun- 
tenance  of  more  than  20  hogs  ;  and  one  maa 
will  bestow  all  the  necefsary  attendance  upon 
them,  and  do  other  work  besides.  The 
action  of  the  fire,  by  difsipating  the  crude 
juices  that  are  cont^ned  in  raw  potatoes,  re* 
duces  them  into  a  state  highly  wholesome  and 
nutritious.  Boiling  does  this  in  part,  but  not 
so  effectually.  A  potatoe  roasted  in  the  roan- 
ner  above  described,  partakes  much  of  die 
nature  of  a  chesnut,  ^d  pierhaps  is  not 
greatly  inferior  to  it. 

XLVL 

A  Comparison  between  Red  and  White  Wheats. 

It  is  a  mistaken  notion  in  those  who  boy 
wheat  for  family  use,  to  give  the  preference 

*  By  Mr.  £.  Cleaver^  of  Noimington}  near  York. 
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to  the  white  sort,  it  being  a  demonstrable  hct, 
that  the  red  is  considerably  heavier.  It  is 
moreover  of  such  a  strong  body,  that  provided 
you  weigh  100  lb.  of  the  flour  made  from  white 
wheat,  and  100  lb.  from  red  wheat,  the  latter 
by  taking  a  greater  quantity  of  water,  will 
make  a  larger  weight  of  bread.  This  circum- 
stance is  known  to  few,  except  bakers  and 
corn-dealers,  who,  in  many  of  the  country 
markets,  buy  the  red  wheat  at  8d.  and  some- 
times Is.  per  bushel  under  the  price  of  the 
white  and  weaker  kind. 

XLVII. 

On  the'best  Method  qf  raising  Early  Potatoes^ 

As  the  culture  of  potatoes,  and  particularly 
of  the  early  sorts  for  the  table,  has  of  late  be- 
|x>me  an  object  of  yery  general  attention,  I 
hope  the  following  account  of  a  new  method  of 
obtaining  these  (without  the  help  of  hot-beds) 
will  be  acceptable  to  the  public. 

On  the  2d  of  January,  1 772, 1  made  a  hot- 
bed for  the  forward  sort  of  potatoes,  and  on  the 
7th  put  in  the  sets,  placing  a  glafs  and  frame 
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••er  them,  and  taking  every  |>recaution  to  de- 
fend  checD  trocn  the  lirosL  Of  these  small  pota- 
toes, or  sees,  their  recnained  about  forty  in  a 
basket,  which  was  accidentally  hung  up  in  a 
warm  kitchen,  and  there  remained  unnoticed 
till  about  the  25th  of  April.  I  then  accident- 
ally obsserved  the  basket,  and  perceiving  some- 
thing ^en  on  the  edge  of  it,  took  it  down, 
and.  to  my  ^at  surprise,  found  that  the  po- 
Gtcc^s  had  sprouted  half  a  yard  in  length,  smd 
that  there  were  a  great  number  of  very  small 
poratcci  ronned  on  the  fibrous  roots  which  had 
^?wa  out.  I  rook  them  into  my  garden,  and 
nianred  them  in  a  rich  sandy  soil,  without  any 
manure.  The  roots  I  put  into  the  ground 
three  inches  deep,  and  laid  down  the  stems 
that  had  sprouted,  horizontally,  and  covered 
them  wfth  two  inches  of  soil,  but  left  the  tops 
uncovered.  Without  farther  attention  they 
grew  surprisingly. 

On  the  26th  of  May,  I  took  up  the  loots 
planted  in  the  hot-bed  on  the  7th  of  January. 
They  by  no  means  answered  my  expectations, 
or  paid  for  the  trouble  of  their  culture :  But  at 
the  same  time,  I  was  astonished  to  find  the 
others  which  were  put  into  the  ground  so  late^ 
to  have  produced  larger  potatoes  tbao  the 
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roots  in  the  hot-bed»  I  took  up  all  the  roots, 
and  picked  off  the  large  potatoeis  from  them, 
which  amounted  to  from  4  to  12  <mi  each  TOoip 
and  then  set  the  foots  again  on  the  stole  ground. 
This,  indeed,  I  have  succefsfully  pfactisied  for 
many  years,  sometimes  even  twice,  and  have 
had  a  good  third  crop  at  Michaelmas.  When 
this  method  is  tried,  the  roots  must  be  watered 
on  the  evenings  of  hot  da}rs. 

In  January,  1773,  in  order  to  make  a  second 
trial  of  this  experiment  with  a  large  quantity, 
I  placed  a  great  many  potatoes  of  the  early- 
sorts  on  a  thick  layer  of  gravelly  soil,  close  to 
each  other,  over  an  oven,  slated  over,  but  open 
to  the  south-west,  and  covered  them  two  inches 
deep  with  the  same  earth. 

At  the  end  of  April  I  took  them  up,  and 
found  the  stems  about  a  foot  long  or  more. 
For  fear  of  injuring  the  fine  and  delicate  fibres 
of  the  roots,  I  took  great  care  in  taking  them 
up,  and  planting  them  in  the  soil.  This  I  now 
manured,  but  in  all  other  respects  treated  them 
in  the  manner  above  described,  itiany  of  the 
fibrous  roots  having  then  potatoes  formed  upon 
them,  nearly  as  large  as  walnuts.  .  For  a  week 
the  plants  came  on  surprisingly,  when^  by  one 
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sharp  night's  uncommon  frost,  they  were  nearly 
destroyed.  However,  notwithstanding  this, 
fresh  stems  grew  up  in  a  few  days,  and  I  actu^ 
ally  gathered  from  them,  on  the  3d  of  June 
following,  finer  potatoes  than  were  sold  at  that 
time,  at  Manchester,  from  Is.  to  Is.  6d.  per  lb. 
being  the  produce  of  hot-.beds. 

After  taking  off  the  larger  potatoes,  I  again 
planted  the  roots  for  a  second  crop,  and  in 
September  obtained  a  very  large  produce.  I 
weighed  the  increase  of  many  separate  roots, 
which  amounted  from  4  lb  8  oz.  to  14  lb.  12  oz. 
the  potatoes  being  the  largest  of  the  forward 
l^nds  I  ever  saw, 

XLVIII. 

On  Lime  *. 

From  the  repeated  succefs  I  have  had  in 
liming  of  land,  I  am  mduced  to  relate  an  ex» 
periment,  which  I  am  convinced  may  be  at- 
tended with  as  much  public  utility,  as  it  has 
been  productive  of  my  own  pnvate  advantage. 

In  the  year  1765, 1  ploughed  up  a  piece  rf 
kan  swarth,  containing  1 8  acres,  which,  to  all 
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appearance,  had  it  been  sown  with  oati,  would 
not  have  produced  above  3  quarters  per  acre. 
The  quality  was  a  wet,  cold  clay,  not  very 
stiff,  but  spungy,  and  worth  about  10s.  an 
acre,  tithe-free.  It  will  be  proper  to  mention, 
that,  in  the  time  of  the  distemper  amongst  the 
cattle,  it  was  under  the  plough,  and  continued 
ilk  tillage  till  it  would  scarce  bring  the  seed 
again ;  after  which  it  was  suffered  to  lie  down 
without  either  grafs-seeds  or  manure,  and  con* 
sequently  had  no  chance  to  improve  but  by 
rest  and  length  of  time.-^This,  as  near  as  I 
can  describe,  was  the  q!uali(y  of  the  land. 

My  course  of  husbandry  was  as  follows : 
Early  in  the  spring  I  pJoughfed  it  out  of  swarth, 
and  laid  on  167  chaldrons  of  lime,  32  bushels, 
upheaped,  to  the  chaldron.  The  whole  was 
laid  on  immediately  after  the  first  ploughing, 
or  as  soon  as  I  could  get  it  burnt  and  led  to 
the  land.  After  being  four  times  ploughed, 
and  well  harrowed  between  each  ploughing, 
I  sowed  the  whole  18  acres  with  rape.  From 
the  leannefs  and  toughnefs  of  the  swarth,  I 
Could  not  get  it  into  proper  order ;  so  that 
towards  the  time  of  the  wheat  ripening,  rapes 
put  up  ijx  the  places  where  the  crop  was  thin- 


462 


GEOEGIJCAL    ESSAYS. 


iiesty  and  did  me  considerable  damage.  I 
luve  observed  thaf  I  laid  on  167  chaldnns  of 
lime  upon  the  whole  1 8  acres  ;  which  is  at  die 
rate  of  9i  per  acre ;  but  as  I  had  a  dc»ie  to 
know  the  ef&ct  of  the  lime  in  difleient  pio- 
portions,  I  divided  die  field  into  two  unequal 
portions,  N^  1 .  and  N^  2.  On  N^  1.  (7  acres) 
were  laid  84  chaldrons,  which  is  12  chaidroD 
per  acre ;  on  N^  2.  (11  acres)  were  Isud  ooljr 
83  chaldrons,  which  is  about  li  chaldnms  per 
.  acre. 


The  acreable  Produce  for  diree  Oops. 

I 


-NM..  ■ 

1770.  Rape,  (4ploughixigs).32'l 
bushels,  at  20 1.  per  last,         J 

1771.  Wheat,  { 1  ploughing)  501 
stooks,  or  40  bushels,    -r      ^ 

1772.  Oats,  (1  ploughing)  68 
bushels;  but  would  have  been 
more  had  not  the  harvest 
proved  remarkably  wet,  f 
whereby  one  fourth  of  d\e 
crop,  at  least,  was  lost,         j 


Si.   d. 


8    0   0 


12    O    0 


5  19   0 


Produce  of  3  crops,   2S  19    0 
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N'll.  I.     fr.     d. 

1770.  Rape,{4pk)ughing;s)24bushels,6    0    O 

177 1 .  Wheat,  ( I  ploughing)  S2  ditto,  9  12     O 

1772.  Oats  (1  plouglnng)  68  ditto,     S  19    O 


Produce  of  3  crops,  2111     O 


Produce  of  N*  1.  '  25  19    O 
Ditto  of  N*  2.         21  II    0 


Difference  in  3  crops,  4    8    0 

It  qiust  liere  be  remarked  that  the  oats  on 
this  part  were  cut  first,  and  did  not  receive  so 
much  damage  by  the  wet  season  as  N^  1 .  other- 
wise they  were  not  near  so  strong. 

As  I  bum  my  own  lime,  it  does  not  cost  me 
above  7s.  6d.  per  chaldron  ;  so  that  the  whole 
12  chaldrons  are  paid  for  in  three  crops  by  the 
extraordinary  produce,  and  the  land  left  in 
better  condition  by  three  or  four  shillings  per 
acre. 

I  would  not  have  it  understood  that  all  land 
can  bear  an  equal  quantity  of  lime  with  what 
I  have  here  mentioned.  Whoever  tries  the  ex* 
periment  on  old  tilled  land  will  find  himself  in 
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an  error,  especially  if  the  soil  be  clay,  which  is 
apt  to  be  too  much  bound  after  the  fermenta^ 
tion  of  the  lime  is  over — ^but  sand  lands  can 
never  be  over-done  with  lime,  provided  it  be 
laid  on  in  the  spring,  and  not  of  that  fiery  kind 
which  many  of  the  sorts  are.  Lime  differs  in 
quality  as  well  as  land  itself.  In  many  conn- 
tiies  the  crops  would  be  burnt  up  if  two  chal- 
drons were  laid  on  an  acre ;  whereas  in  Derby- 
shiie  there  are  instances  of  people  laying  on  12 
and  14  chaldrons  per  acre  on  grafs  land. 

As  diis  quanti^  of  lime  exceeds  any  expe* 
liment  I  have  heard  of  in  this  county,  I  am 
appiv^hen^ve  the  fanners  in  general  win  not 
give  credit  to  it ;  however,  I  attest  it  as  a  fact ; 
and  as  it  is  a  thing  of  much  consequence,  I 
dial]  h^^^e  a  particular  pleasure  in  having  it 
OiMiMnKd  by  similar  experiments. 

XLES. 

Oft  fn^wnfnr  Seci4l^keai  wUk  Oi^. 

XSc^  tAiUiTtm  of  the  rear  1770  being  remark- 
*N>  t^v<.  ^nc  a  hai  time  for  sowing  wheat, 

ofknd  could  not  be  coll- 
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verted  to  the  intended  purpose,  but  were 
obliged  to  be  cropped  with  oats  or  barley  in 
the  spring;  I  was  induced,  through  the  pro- 
spect of  a  great  scarcity  of  wheat,  to  sow  down 
five  acres  of  land  at  Candlemas,  after  eating 
off  a  crop  of  turnips  with  sheep ;  and  as  the 
season  continued  extremely  unfavourable,!  had 
recourse  to  the  following  preparation  of  my 
seed,  with  a  view  to  counteract  the  wetnefs  of 
the  season :  I  put  a  pint  of  fish  oil,  and  3  lb. 
of  salt,  to  every 'bushel  of  seed  ;  and  as  the 
birds  at  that  season  would  of  course  be  trouble- 
some, I  sowed  three  bushels  and  a  half  of  seed 
to  the  acre.  1  had  a  further  reason  for  bestow- 
ing this  additionaliOr  rather  extraordinary  qusLVi' 
tity  of  seed,  which  was,  that  the  thicker  the 
corn  came  up,  the  lefs  it  would  gather,  and 

consequently  would  ripen  quicker.  My  seed 
was  the  cpmmon  Red  Lammas,  which  is  the 
hardiest  as  well  as  the  heaviest  sort.  The  pro- 
duce was  245  stooks  (or  45  stooks  to  the  acre) 

which  yielded  as  follows : 

B. 
SO  stooks,  threshed  out  at  Michael-1 

mas,  produced  —  \ 

SO  ditto  at  Candlemas,  27 

SO  ditto  in  May,  — —  —       24 

81 

Volume  I.  G  g 


466  GEORGICAL  ESSAYS. 

From  the  computation  of  90  stooks  to 
81  bushels,  the  whole  crop  of  245  stooks 
would  yield  220^  bushels,  or  44  bushels  to 
the  acre.  The  straw  was  about  24  thraves 
per  acre,  and  sold  so  high  as  Is.  6d.  per 
thrave,  which  is  ll.  16s.  per  acre,  though  the 
average  price  of  straw,  in  this  country,  is  not 
Is.  per  thrave. 

VALUE. 

44  bushels,  at  6s.  each,  JO  IS     4    0 

24  thraves,  at  Is.  6d  each  1   16    0 


Per  acre,     15     0    0 

From  the  experiment  of  the  proof  of  the 
corn  by  the  stook,  it  plainly  appears  that,  be- 
tween Michaelmas  and  May-day,  the  farmer 
loses  in  measure  6  bushels  in  30,  or  ^  part,  by 
the  mere  pining  of  the  grain. 

I  find  this  method  of  steeping  seed-corn  in 
oil  was  formerly  practised  by  the  Romans. 

Semlna  vidi  cquidem  mullos  medicare  serentcs, 
£t  nilro  prius,  el  nigr&  perfunderc  amurc&, 
(Jrandiur  ul  tioi'lus  siiiquis  fallacibus  efset. 

Viae.  Georg.  lib*  u  1.  I9S. 
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There  is  reason  to  believe  that  thisprocefs  of 
oiling  the  seed  will  be  found  highly  service- 
able in  wet  seasons,  and  perhaps  at  all  times 
may  contribute  to  the  enriching  the  farina  of 
the  grain,  which  we  know,  from  experiment, 
constitutes  the  nourishment  of  the  tender  germ. 

L. 

On  Dibbling  Wheat  ♦. 

It  is  now  become  very  common  in  the  coun- 
ty of  Norfolk  to  dibble  their  whe.it  instead  of 
drilling,  or  sowing  it  broad-cast.  The  advan- 
tages of  this  method  are  numerous.  It  secures 
a  clean  crop  of  excellent  seed,  and  saves  to  the 
communityan  enormous  quantity  of  wheat,  that 
inevitably  must  have  been  consumed  and  lost  in 
the  common  method.  It  besides  finds  em- 
ployment for  the  women  and  children,  at  a 
time  when  their  afsistance  is  not  required  by 
the  farmer  for  other  purposes.  Their  labour 
is  therefore  a  clear  gain  to  the  public.  It  has 
been  objected,  that  if  this  method  should  be- 
come general,  the  farmer  could  not  procure 
hands  to  put  his  work  sufficiently  forward.  I 
readily  grant  that  the  villages  could  not  suffici- 
ently supply  the  necefsary  hands,  but  it  should 
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be  considered,  that,  where  work  is  certain, 
nambers  of  people  are  invited  from  towns  and 
odier  remote  distances.  I  need  produce  no  ar- 
gn^ients,  after  mentioning  the  facility  with 
which  hands  are  procured  for  the  gathering 
sa£froa  and  hops.  Previous  to  setting  the 
wheat,  the  land  must  be  ploughed  and  ma- 
cured  as  for  a  crop  of  broad-cast  grain.  After 
harrowing  it  weU,  and  smoothing  the  surface 
with  a  light  roDer,  it  is  prepared  for  setting, 
which  is  perfonned  by  making  holes  with  a 
kind  of  dibble  used  for  pease,  the  man  woik- 
ing  backwards,  and  the  women  and  chikben 
following,  and  dropping  two  or  three  grains 
c/ wheat  into  each  bole.  The  dibbles  aie  so 
connived,  that  a  man  may,  with  one  stroke  of 
bis  foot,  make  diree  or  four  holes  at  once— 
the  holes  about  seven  inches  asunder,  and  two 
inches  deep.  After  the  whole  grotmd  is  set, 
a  light  harrow  must  be  introduced  to  fill  up 
the  holes  i  and  when  the  weeds  advance,  some 
tum:p-hcers  must  be  employed  to  stir  the 
ground  and  cut  down  the  weeds ;  after  this, 
no  further  care  is  required  till  the  harvest, 
when  the  farmer  may  be  afsured  of  a  plen- 
tiful and  clean  crop,  in  reward  for  his  extra- 
ordinary Attention.  Two  pecks  of  wheat  will 
sc't  an  acre  i   the  [Nrice  of  labour  about  eight 
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shilfings.  It  IS  now  become  a  common  prac- 
tice to  dibble  wheat  upon  a  clover  lay  after  a 
single  ploughing. 

LI. 

On  Claying  Land** 

Where  the  land  has  never  been  broke  up, 
the  clay  may  be  carried  and  spread^  and  suflfer- 
cd  to  lie  a  whole  year  before  it  is  ploughed  in. 
The  flag  will  set  the  clay  a-working;  but  where 
there  is  no  flag,  a  coat  of  dung  will  be  necef- 
sary  b^re  the  land  is  sown.  Where  the  clay 
IB  shbtt,  and  the  soil  light,  120  loads  will  be 
i^qidriid  for  an  acre  3  but  where  the  clay  is 
!^o6g5  and  the  land  not  so  light,  then  60  or 
80  loadis  will  be  suflicient.  It  is  better  to  lay 
on  too  little  than  too  much  3  it  will  be  su£E« 
cient  if  the  land  is  made  moderately  cloddy. 
About  a  cubical  yard  of  clay  makes  a  load. 
Carry  the  clay  at  any  convenient  time  of  the 
year.  If  time  permit,  carry  it  after  harvest, 
and  lay  it  upon  a  wheat  stubble ;  there  let  it 
retftain  Spread  all  the  winter.  In  March,  plough 
it  in  ;  again  in  May,  and  twice  in  June,  and 
sow  turnips  about  Midsummer.    In  Norfolk 

*  By  the  R«v.  Mr.  Buxton,  Norfolk. 
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they  formerly  paid  one  goinea  for  filling  and 
spreading  120  loads  of  clay,  but  now  (1772) 
they  are  obliged  to  allow  something  more. 

LII. 

On  Siberian  Sarin/  *. 

It  is  not  yet  determined  what  kind  of  land 
i^  most  suitable  for  the  cultivation  of  Siberian 
barley.  From  the  weight  of  the  grainyit  would 
Sv*em  that  it  requires  good  rich  land  ;  and  in- 
deed ray  experiment,  when  compared  with 
others  made  upon  poor  land,  seems  to  me  very 
decisive  in  favour  of  a  rich  soil.  In  the  first 
week  of  April,  1774,  I  ploughed  half  a  rood 
of  land  that  the  year  be^re  had  borne  a  crop 
of  cabbages,  and  sowed  it  with  a  bushel  of 
Siberian  barley.  The  soil  a  rich  hazel  earth. 
The  crop  was  reaped  before  the  common  bar- 
ley.    The  product  seven  bushels. 

LIII. 

J  cvinparatkt'  J'icw  of  Manures  f. 
h\  iho  vcar  1771,  I  marked  out  a  rood  of 
laiul  iiilv)  divisions, and  sowed  them  with  oats. 
Iho  N;irictN  of  manures  made  use  of  in  this 
e\»vi*MUviU  are  marked  as  follows: 


*  Hn  >!r.  Wright  of  Craikc. 
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Liri. 

On  Potatoes*. 

When  potatoes  are  planted  On  land  Ait 
lias  a  disposition  to  too  much  moisture, 
especially  when  the  summer  is  wet»  it  gene* 
rally  happens  that  the  crop  is  injured  by 
water  standing  in  the  furrows  between  the 
TQi^s.  In  land  so  circunistanced^  it  is  a 
a  juicious  practice  to  plant  the  potatoes  acrofi 
the  ridge,  which  will  effectually  prevebt  the 
water  from  injuring  Ae  crop  by  giving  it 
a  ready  descent  into  the  furrows  that  divide 
the  lands. 

UV. 

On  fatting  Hogs  *. 

As  there  were  some  yoting  hogs  that  we 
wanted  to  keep  over  the  summer,  seven  of  the 
largest  were  put  up  to  fat  on  the  25th  of 
February.  They  were  fatted  upon  barley- 
meal,  of  which  they  had  as  much  as  they  could 
eat ;  some  days  after,  the  observation  of  a  par- 
ticular circumstance  suggested  the  following 

*  By  Gilbert  Crompton,  Esq. 

t  B}'  the  Earl  of  Egremont's  Steward. 
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•xperimetit,  A  hog,  nearly  of  Ae  sslttie  size 
as  the  ^even,  but  who  had  liot  been  ptit  wkK 
them  because  thejr  appeared  to  be  rathet 
larger,  but  without  Weighing  thert,  was  c6ti- 
iSned  on  the  4th  of  March,  in  a  cage  made  Of 
planks,  of  which  one  side  was  made  to  moifi 
with  pegs,  so  as  to  fit  exactly  the  size  of  the 
hog,  with  small  holes  at  the  bottom  for  the 
water  to  drain  from  him,  and  a  door  behind  to 
remove  the  soil.  The  cage  stood  upon  four 
feet,  about  a  foot  from  the  ground,  and  was 
made  to  confine  the  hog  so  closely,  that  he 
could  ohly  stand  up  to  feed^^and  lie  down 
upon  his  belly.  He  had  only  two  bushels  of 
barley  meal,  and  the  rest  of  his  food  was 
boiled  potatoes.  They  were  all  killed  on  the 
1 3th  of  April,  and  the  weights  were  as  follow, 
(81b.  to  the  stone:) 

The  hog  in  the  cage,  13  st.  2  lb.      The 
•ther  hogs,  all  of  the  same  breed, 

12  St.     2  lb. 
12         3 
11  2 

11         4 
11         4 

11  2 

12  2 
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The  hog  in  the  cage  tras  weighed  before 

he  was  put  in  ^    he    then  weighed,   alive, 

1 1  St.  1  lb.    He  was  kept  five  weeks  and  five 

days,   and  then   weighed,  alive,  18  st.  3  lb. 

He  eat  two  bushels  of  barley-meal,  and  about 
eight  bushels  of  potatoes.     He  was  sulky  for 

the  two  first  days,  and  would  eat  nothing. 
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ESSAY  V. 

On  the  most  profitable  Method  of  numaging  light 

Arable  Lards, 

* 

xjL  Judicious  course  of  crops  constitutes' 
a  most  efsential  part  of  an  arable  farm.  The 
following  is  practised  in  Norfolk,  a  country 
remarkable  for  the  best  courses. 

* 

First  n?tfr—— Turnips. 

1 .  Plough  the  stubble  up  about  Christmas. 

2.  The  beginning  of  March,  plough  agsdn 
and  harrow. 

3.  The  beginning  of  April,  plough  and  har- 
row; but  before  you  begin  to  plough  thig 
third  time,  spread  twelve  loads  of  good  manure 
upon  each  acre. 

4.  Plough  again  a  fortnight  before  Old  Mid* 
summer;  then  sow  your  turnip-seed,  two  pint$ 
to  an  acre,  and  harrow  it  in. — Hoe  the  turnips 
twice. 

&r(?wdjretfr.—— Barley  and  Clover. 

Get  the  turnips  off  the  beginning  of  March- 
plough  and  harrow.  Three  weeks  after, 
plough  and  harrow  again.    The  latter  end  of 
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April,  or  beginning  of  May,  plough  the  third 
time ;  but  before  you  begin  to  plough,  sow 
half  of  the  seed  upon  the  landj  namely,  a 
bushel  and  a  half  per  acre,  then  plough  and 
sow  the  same  quatitity  of  sieed  above  furrow* 
Harrow  once ;  then  sow  ten  pounds  of  good 
clover-seed,  and  let  the  barley  and  clover  be 
harrowed  in  together. 

Third  Year Clover* 

Take  two  crops  of  clover  j  or,  if  you  thiiik 
proper,  reserve  the  second  crop  for  seed. 

Iburth  Fear Wheat. 

A  fortnight,  or  three  weeks,  aftef  Old  Mi- 
chaelmns,  plough  your  land.  As  ibbn  as 
ploughed,  throw  two  chaldrons  ct  hot  limc 
upon  each  acre.  Hai^ow  th6  linl6'  ittd  the 
seed  in  together.  Provided  the  land  be  clean^ 
I  think  two  bushels  of  wheat  or  hBt\ty  suffi- 
cient seed  for  an  acre. 

Expense  of  the  Turnip  Crop. 

1.    s.    d. 
Four  plough  ings  and   harrow- 1 
ings,  at  3s.  6d.  each  \ 

Twelve  loads  of  manure,  and") 

,     ,  >     3    0   0 

carnage,  at  5  s.  per  load  \ 

Seed,2  pints.  Is.  Hoeing  twice,  7s.  0    8    0 


4    2    0 


Expense  of  Barley  and  Clover. 

Three  ploughings  and  harrow-1    ^    ^    ^ 
ings,  at  3s.  6d.  each  ^ 

Seed,  two  bushels,  5s.  Clover  10s.  O  15    O 

Reaping  .Is.  6d.   Beer  Is.  6d.  1 

^    ^  '080 


Getting  in  5s. 


} 


1   13    6 


Expense  of  the  Clover  Crop. 

h    8.  d. 

Cutting  and  beer  2s.  Making  Is.    O    S  O 

Carrying  5s.  Second  crop  7s.  6d.     0  12  6 

0  15  ^ 

Expense  of  the  Wheat  Cropn 

I.    8.  d. 

Ploughing  once  and  harrowing     -040 

Lime,  2  chaldrons,  ll.  Carriage  10s.    1   10  0 

Seed,  two  bushels                —            O  10  O 

Reaping  6s.  Beer  Is.  6d.  Carrying  5s.  O  12  6 

2  16  6 
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Expense  of  the  four  Years. 

1.  8.  cL 

Turnip  crop            — —  4  2  0 

Barley  ditto            —  1  IS  6 

Clover  ditto         0  15  6 

Wheat  ditto            —            —  2  16  6 


9     7    6 
1.    s.    d. 


Kine  pounds  seven  shillings  and^j 

sixpence,  for  four  years,  makes  |-    2    6  lOJ 

each  crop,  upon  an  average,    J 
Add  rent  ll.  Tithes  and  rates  7s.  9d.  1     7    9 

Rent,  rates,  and  cultivation  per  acre  S  14    7i 

Profits  of  four  Crops. 


Turnip  crop  worth  — 

Barley  ditto,  36  bushels  at  2s.  6d. 
Clover  ditto,  first  crop,  three  loads 
Second  ditto,  two  loads  — 

Wheat  ditto,  28  bushels  at  5s. 


3  14 

7i 

1.    s. 

d. 

3    0 

0 

4  10 

0 

3     0 

0 

2     0 

0 

7     0 

0 

19   10 

0 

1.    s,    d. 

Nineteen  pounds    ten   shillings,! 

makes  each  crop  upon  an  aver-  V     4  17     6 
age        —  J 
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I. 

s.    d. 

4 

17     6 

3 

14     6 

Profit  per  acre 
Expenses  — 

Clear  profit  per  acre     ISO 

Lands  cultivated  in  this  manner  will  never 
be  over-run  with  weeds  i  neither  can  the  ground 
be  distrefsed,  as  tap-rooted  plants  regularly 
follow  such  as  spread  their  roots  superficially. 
—The  system  is  founded  on  reason,  and  sup- 
ported by  experience.  Nice  farmers  dibble 
in  the  wheat,  dropping  three  grains  into  each 
hole.  For  this  practice  a  clover  lay,  after  one 
ploughing,  is  the  most  favourable. 
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ESSAY  VI. 

On  the  Sexes  of  Plants. 


Wi 


HEN  we  unfold  the  volume  of  nature^ 
the  human  mind  may  very  justly  be  compared 
to  a  bee  unable  to  settle  amidst  a  variety  of 
sweets*  Every  page  presents  us  with  a  sub- 
ject inexprefsibly  pleasing,  and  eveiy  object 
fiUs  us  with  admiration  as  well  as  delight 
Wp  are  at  a  lofs  to  acknowledge  the  e^Usteaoi 
of  a  Supreme  Being,  or  the  beoiga  influence 
of  that  Being  in  providing  for  the  happineft 
and  convenience  of  his  creatures^  in  stronger 
terms. 

Every  person  who  takes  a  view  of  nature 
in  thisr  light,  must  undoubtedly  conclude,  that 
as  the  wants  and  conveniences  of  life  were 
designed  to  be  supplied  ftom  the  storehouse 
of  nature,  from  the  very  moment  that  man 
started  into  existence,  so  the  means  for 
executing  that  design  on  the  most  advan- 
tageous terms,  must  be  a  laudable  as  well  as 
necefsary  undertaking. 
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'  Man,  above  all  other  creatures,  is  blefscd 
^ith  a  power  of  improving  his  understanding, 
and  his  actions,  to  an  amazing  degree  of  per- 
fection. And  be  that  is  desirous  to  drink 
clear  water,  rather  than  muddy  and  cor- 
rupted, usually  neglects  the  distant  stream, 
and  prudently  repairs  to  the  fountain  head, 
where  the  element  flows  pure  and  un- 
adulterated. 

In  arts  and  sciences,  the  practical  part  will 
be  conducted  upon  a  vague  and  uncertain 
plan,  till  the  theoretical  be  founded  upon 
rational  and  consistent  principles.  The  eco<- 
nomical  part  of  nature  depends  much  upon 
the  phisiological ;  and  even  in  common  life^ 
causes  must  ever  be  prudently  adjusted,  if  we 
expect  their  consequences  to  be  pleasing.  It 
19  this  that  has  led  on  science,  through  the 
different  periods  of  time,  to  the  height  she 
has  now  arrived  at ;  and  it  is  this  that,  in 
future  ages,  will  render  the  improvement 
of  the  present  sera,  admired,  carefsed  and 
imitated. 

Tlie  present  century  is  very  remarkable  for 
its  various  improvements  in  natural  history, 
among-  which  agriculture  deservedly  claims' 

Volume  /•  H  h 
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the  foremost  rank.  And  since  agriculture 
has  been  reduced  to  a  regular  science,  and  its 
principles  established  upon  facts  and  experi- 
ments, it  has  made  a  commendable  and  ex- 
tensive' progrefs.  We  every  day  experience 
the  most  pleasing  effects  from  the  industry 
of  men  of  literature  and  ingenuity,  who  are 
continually  taking  up  the  pencil  to  fill  up  the 
outlines  of  so  grand  a  design.  Much  has 
already  been  done,  and  yet  a  great  deal  re- 
mains to  be  executed.  Nature  unfolds  not 
all  her  treasures  at  once,  but  is  slow  and 
gradual  in  her  operations.  The  hyacinth  and 
the  tuKp  require  the  warmth  of  many  re- 
volving suns  to  produce  their  iniinitable 
beauty  and  attire ! 

The  labours  of  the  great  Linnxus  can 
never  be  sufficiently  admired;  and  his  en- 
deavours to  new-model  the  study  of  nature, 
have  already  exceeded  the  most  sanguine  ex- 
pectation. He  has  sketched  out  the  phi? 
losophy  of  nature  so  strongly,  that  he  is  every 
where  considered  as  the  wonder  of  his  age. 
The  subject  of  this  efsay,  in  particular,  owes 
much  to  his  penetration  ;  and  though  he  does 
not  claim  the  sole  merit  of  discovering  the 
s^xes  of  plants,  yet  he  deserye^  our  utmost 
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acknowledgements  for  having  brought  all  the 
arguments  in  favour  of  it  into  the  clearest 
point  of  view.  It  is  now  a  truth  too  glaring 
to  be  denied. 

We  find  that  the  ancients  were  by  no  means 
•strangers  to  the  notion  of  t4ie  sexes  of  plants; 
and  though  their  writings  do  not  bear  any 
very  strong  evidence  in  their  behalf,  yet  their 
observations  and  their  practice  clearly  demon- 
stxate  Lt.  They  appear  to  have  been  perfectly 
satisfied  that  nature  pursues  the  same  plan  of 
preserving  the  species  in  the  vegetable,  as  in 
the  animal  world  :  That  male  and  female  are 
as  distinct  in  the  one  kingdom  as  the  other, 
and  that  they  are  governed  by  similar  laws. 

r 

Herodotus  tells  us  that  the  Babylonians, 
in  cultivating  the  Palm-tree,  with  which  their 
country  was  plentifully  stored,  were  forced  to 
gather  the  flowers  of  the  male  tree,  and  fcarry 
them  to  the  female,  if  they  expected  to  reap 
any  fruit ;  but  their  notions  went  no  further 
than  the  customary  practice.  Theophrastus, 
in  his  history  of  plants,  observes  that  some 
kinds  of  trees  were  distinctly  male  and 
female,  and  strengthens  his  supposition  by 
adding  that  the  one  bore  fruit,  and  the  other 
firas  barren. 

Hh2 
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It  is  amazing  that  nothing  material  should 
have  been  struck  out  upon  the  subject  from 
Theophrastus's  time  till  Sir  Thomas  Milling* 
ton,  Savilian  Profefsor  of  Astronomy  at  Oxford, 
towards  the  clofe  of  the  last  century,  revived 
the  notion,  and  cleared  the  way  for  the  ex- 
periments of  the  celebrated  Grew.  Since 
that  time  many  able  naturalists  have  discufsed 
the  point  with  cleamefs  and  precision,  among 
whom  oiu*  illustrious  countryman,  Mr.  Ray, 
appears  with  Camerarius,  Moreland,  Geoffinoy, 
Vaillant,  Blair,  Bradley,  and  others. 

This  new  doctrine  met  with  some  con- 
siderable  o{^nents.  Monsieur  Toumefbrt 
was  a  violent  adversary ;  and  Dr.  Alston,  the 
late  Profefsor  of  Botany  at  Edinburgh^ 
mustered  all  his  forces  in  die  opposition. 

The  critical  reader  will  be  much  pleased 
with  ^nt  anatomical  descriprion  of  the  parts 
of  flowers,  and  the  nice  difsection  of  their 
organs  of  generation,  in  Grew*s  Anatomy  of 
Plants^  Linnxus's  Fhilosophia  Botanica,  and 
in  the  Sponsaha  Plantarum  in  the  first  volume 
of  the  Amcnitates  Academics,  to  which 
I  rff?r  him.  But  however  obvious  the  sexes 
<i  phuHs  may  upptM  in  some  ckfses  in  the 
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same  flower,  in  others  \n  different  flowers,  and 
Sn  others  upon  different  plants,  yet  I  fear  the 
peculiar  mode  of  operation,  by  which  nature 
ultimately  effects  her  generations  in  the  ve- 
getable world,  will  continue  a  secret  so  long 
as  the  theory  of  animal  conception  remains 
undetermined.  All  that  seems  useful  to  us 
is  already  discovered ;  and  let  man,  the  finite 
creature  of  an  hour,  leave  the  rest  to  the 
Author  of  Nature  to  disclose,  by  those  gentle 
degrees  which  always  terminate  in  some  un- 
foreseen bounty  and  munificence. 

In  the  47th  volume  of  the  Philosophical 
Transactions,  there  is  a  letter  from  Mr.  Mylius 
of  Berlin,  dated  from  thence  February  20, 
1750-5 1 ,  to  Dr.  Watson,  which  was  presented 
to  the  Royal  Society  by  the  Doctor  in  the 
Succeeding  year,  and  published  by  him,  with 
his  own  observations,  in  the  Transactions. 
It  contains  a  proof  of  the  sexes  of  plants, 
from  an  experiment  made  on  the  Palm-tree. 
The  singularity  of  the  experiment  will 
apologize  for  its  appearance  in  this  efsay. 

•'  The  sex  of  plants  is  very  well  confirmed 
by  an  experiment  that  has  been  made  here 
on  the  Pabna  Major  foliis  ftabeiKformitnk. 

Hh3 
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There  is  a  great  tree  of  this  kind  in  the  garden 
of  the  Royal  Academy.     It  has  flowered  and 
borne  fruit  these  thirty  years,  but  the  fruit 
never  ripened,   and  when  planted  it  did  sot 
vegetate.    The  Palm-tree,  as  you  know,  is  a 
Planla  DioeciCy  that  is,  one  of  those  in  which 
the  male  and  female  parts  of  generation  aie 
upon  diffcrcnt  plants.     We  having   no  mak 
plants,  the  flowers  of  our  female  were  nevet 
impregnated  by  thr^  farina  of  the  male.  There 
is  a  male  plant  of  this  kind  in  a  garden  at 
Leipsic,  twenty  German  miles  from  Berlin. 
We  procured  from  thence,  in  April  1749,  a 
branch  of  male  flowers,  and  suspended  it  over 
our  female  ones,  and   the  experiment  sue- 
ceeded  so  well,  that  our  Palm-tree  produced 
more  than  an  hundred  perfectly  ripe  fruit; 
from  which  we  have  already  eleven  young 
Palm-trees.  This  experiment  was  repeated  last 
year,  and  our  Palm-tree  bore  above  two  thou- 
sand ripe  fruit.    As  I  do  not  remember  a  like 
experiment,!  thought  it  convenient  to  mention 
it  to  you  ;  and  if  you  think  proper,  be  pleased 
to  communicate  it  to  the  Royal  Society." 

A  person  who  is  a  stranger  to  natural,  and 
more  particularly  to  botanical  knowledge,  may 
make  himself  an  entire  master  of  what  is  meant 


OEORGICAL  ESSAYS.  487 

by  the  sexes  of  plants,  and  form  an  accurate 
idea  of  the  mode  of  generation,  in  the  grofs, 
whose  garden  produces  a  single  tulip.  When 
the  flower  opens,  if  he  looks  within  the  leaves, 
or,  to  speak  in  the  language  of  botanists,  with- 
in the  petals^  there  will  be  found  six  slender 
erect  chives,  or  stamina^  surrounding  a  three- 
squared  stronger  body,  called  the  pointal,  or 
female  part  of  the  flower.  Upon  the  top  of 
each  of  the  stamina  hangs  a  small  oval  body, 
which,  in  a  day  or  two  after  the  flower  is 
bl6wn,  may  be  observed  to  burst  into  a  mealy 
substance.  This  meal,  or  farina,  is  the 
male  part  of  the  flower,  and  by  the  action 
of  the  wind  is  blown  upon  the  pointat, 
or  female  part  of  the  flower^  which  is 
furnished  with  a  viscous  kind  of  matter,  de- 
signed by  nature  to  retain  the  mzle  farina 
when  blown  upon  it.  From  this  moment  the 
impregnation  takes  place,  and  the  seed  is  pro- 
duced perfect  and  entire. 

As  a  further  proof  of  the  nccefsary  influence 
of  the  TD2L\e  farina,  only  pinch  off"  the  male 
part  of  the  flower  before  the  farina  begins  to 
burst  out,  and  the  female  part  will,  at  the  usual 
time  of  expecting  the  seed,  present  the  exa- 
miner with  nothing  but  an   abortive  seed,- 

vefsel. 

Hh4 
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In  most  vegetables  the  male  and  female  or- 
gans of  generation  appear  in  the  same  flower; 
but  in  some  plants  there  are  male  and  female 
flowers  on  separate  parts  of  the  same  plant ; 
and  in  other  plants,  the  male  flower  appears  on 
one  plants  and  the  female  on  another. 

From  these  premise^,  the  improvers  of  j^ri- 
cuUure,  and  even  the  common  practical  farmery 
may  be  able  to  deduce  very  useful  consequent 
ces.  If  the  farmer  dreads  heavy  and  suddea 
rains^  immediately  after  he  has  sown  his  seed» 
he  may,  with  equal  reason,  be  afraid  of  them 
at  the  time  his  corn  is  in  bloom.  For,  as  the 
wet  will  injure  him  m  one  case  by  bursting 
the  seed,  so  it  will  in  the  other  by  washing 
off  \S\^  farina y  ox  male  dust,  whereby  an  effec- 
tual iinpregnalion  will  be  prevented.  The 
farmer  will  not  then  be  surprised  if  his  graiii 
appears  small  and  pined  at  the  time  of  thresh- 
ing, when  he  can  so  readily  account  for  tbf 
cause  in  philosophic  terms. 

But  the  principal  use  that  will  accrue  to 
the  gardener  and  the  farmer  from  the  discovery 
of  the  sexes  of  plants,  will  be  the  hints  they 
may  gain  in  regard  to  saving  the  different 
kind$  of  grain  fur  seed.    It  is  always  an  object 
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with  the  judicious  cultivator  to  throw  fine  bold 
seed  upon  the  earth,  if  he  expects  the  produce 
to  gain  him  credit  in  the  market.  And  cer- 
tainly if  the  winds  have  such  an  effect  upon 
the  farina  of  flowers,  as  not  only  to  waft  it 
upon  the  female  flowers  of  the  same  species, 
but  even  upon  different  species^  care  should 
be  taken  that  the  cabbage  tribe,  if  designed 
jfer  seed,  should  be  cultivated  at  as  great  a 
distance  A'om  each  other  as  pofsible,  to  pre- 
vent the  ill  consequences  oi^L  mongrel  produce. 

Mr.  Miller,  in  his  Gardener's  Dictionary, 
prescribes  this  caution  to  the  cultivators  of 
cabbages,  cauliflowers,  turnips,  brocoli,  &c. 
in  very  strong  terms.  For  if  they  expect  the 
several  kinds  to  be  perfect,  these  plants  must 
by  no  means  be  set  near  each  other  when  de- 
signed for  seed,  because,  in  that  case,  the 
farinas  will  undoubtedly  incorporate,  and  pro- 
duce a  bastardy  or  imperfect  kind  of  each 
species.  Mr.  Ray>  in  his  History  of  Plants^ 
tells  a  remarkable  story  of  a  gardener,  odc 
Richard  .Baal,  of  Bramford,  who  had  sold 
cabbage-seed  to  the  London  gardeners  as  of 
an  excellent  kind,  but  unluckily,  when  sown 
and  cultivated  by  them,  produced  an  exceed* 
ing  bad  kind.     The  consequence  was,  that 
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the  man  was  prosecuted  in  the  courts  of  justice 
at  Westminster,  and  sentenced  to  return  the 
money  be  bad  taken  for  the  seed,  and  also  to 
satisfy  his  customers  for  their  waste  of  ground, 
time,  and  labour  -,  though,,  in  fact,  he  was  not 
at  all  deserving  of  such  a  sentence,  not  having 
had  the  least  design  to  impose  upon  them* 

Nothing  is  so  common  as  for  gardeners  in 
the  raising  of  melons  and  cucumbers,  at  the 
time  of  the  flowering  of  those  plants,  to  pinch 
oflF  what  they  call  the  barren  flowers,  lest  the 
quantity  of  fruit  should  impoverish  its  size. 
But  for  want  of  knowing  that  these  plants 
produce  male  and  female  flowers  separate 
upon  the  same  plant,  and  that  no  fruit  can  be 
expected  unlefs  there  be  a  communication  of 
the  two  sexes,ut  is  no  wonder  that  their  crops 
frequently  foil. 

It  may  not  be  amifs  to  close  this  ef&ay,  by 
pointing  out  some  of  the  principal  plants,  in 
our  own  country,  where  the  fructification 
varies  from  the  usual  form. 

1.  Male  and  female  flowers  on  the  same 
plant.     Linnxus's  21st  Clafs,  MonoeciOm. 
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Carex   tribe  of 
afses. 


tree. 


M* 


let 


Chesnut  tree. 
Beech. 
Hornbeam. 
Hasel-Nut  tree. 
Firs. 


Male  and  female  flowers  on  separate 
ts.    Linnaeus's  22d  Clafs^  Dioecia. 


riUows. 

Dog's  Mercury. 

lifseltoe. 

Juniper. 

•uckthorn. 

Yew  tree. 

lops. 

Knee-Holly,  or 

Oack  Briony. 

Butchers  Broom* 

^oplars. 

Hemp. 

•  Flowers  hermaphrodite,  and  also  male 
female  flowers.  Linnsus's  23d  Clafs, 
ygamia. 


:amore  tree.    Common  Maple.    Ash  tree. 
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ESSAY  VII. 

On  a  Cheap  and  Expeditious  Method  rf 

Land. 

JL  ROM  a  very  extensive  experience,  I  re- 
commend die  following  method  of  draining 
land,  as  effectual,  durable,  and  cheap. 

First  make  the  main  drains  down  the  slope 
or  fall  of  the  field.  When  the  land  is  very 
wet,  or  has  not  much  fall,  there  should,  in 
general,  be  two  of  these  to  a  statute  acre ; 
for  the  shorter  the  narrow  drains  are,  the  le& 
liable  they  will  be  to  accidents. 

The  width  of  the  trench  for  the  main  drains 
should  be,  at  the  top,  about  thirty  inches ; 
but  the  width  at  the  bottom  must  be  re- 
gulated by  the  nature  and  si2e  of  the  materials 
intended  to  be  used.  If  the  drain  is  to  be 
made  of  bricks  ten  inches  long,  three  inches 
thick,  and  four  inches  in  breadth,  then  the 

4 

bottom  of  the  drain  must  be  twelve  inches ; 
but  if  the  common  sale  bricks  are  used,  then 
the  bottom  must  be  proportionably  contracted. 
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III  both  cases  there  o^ust  be  an  interstice  of 
one  inch  betveteii  the  bottom  brick  and  the 
sicles  of  the  tr^ch,  and  the  vacuity  must  be 
filled  up  with  sti^aw^  rysbes^  or  k>Q$e  mould. 
For  the  purpose  pf  making  these  drains^  I 
order  my  bricks  to  be  onoulded  ten  inches 
}oBgf  four  broad,  wd  three  thick.  These  di* 
iiltnsions  m;ake  the  best  drain ;  and  I  beg 
leuve  to  be  understood  ^  throughout  this  tbuy, 
^fi  speaking  of  bricks  formed  ijei  thie  above 
maimer. 

The  method  I  pursue  in.  cpnatructiug  my 
main  drains  ia  as  foUowa : 

Vl^n  the  grouiid  is  fioft  a^d  »pu©gy,  tbo 
bottom  of  the  d(aiq  is  laid  with  bricka,  placed 
aqrois.  On  these>  oa  each  side,  two  bricks 
aye  laid  flat,  one  upon  the  other,  forming  a 
drain  six  inches  high  and  four  broad.  This 
is  covered  with  bricks  laid  flat.  Fig.  2. 
flate  2. 

When  I  first  engaged  in  this  mode  of  drain- 
ing, I  conceived  that  in  places  where  the 
bottoms  of  the  main  drains  were  firm  and 
solid,  as  of  clay  or  marl,  it  would  be  an 
finnecefsary  expense  to  pave  them  with  brick. 


494  GfcORGICAL  ESSAYS. 

Under  this  idea,  I  recommended  them  to  be 
constructed  as  in  pi.  2.  fig.  3.  the  sides  being 
formed  by  placing  one  brick  edgeways,  in- 
stead of  two  laid  flat.  But  after  the  ex- 
perience of  some  years,  I  found  that  the 
accefs  of  air  and  the  alternation  of  wet  and 
dry,  occasioned  the  hardest  clay,  or  marl,  to 
tumble  down,  whereby  the  side  bricks,  not 
having  a  paved  bottom,  were  made  to  fall  in. 
From  the  experience  of  this  circumstance, 
I  now  direct  the  main  drains  to  be  invariably 
paved  with  brick,  as  represented  in  pi.  2.  fig.  2. 
This  will  render  them  as  lasting  as  the  sod,  or 
pipe  drains,  which  I  have  found  free  and 
open  after  being  constructed  twenty  years. 
When  stones  are  used  instead  of  bricks,  die 
bottom  of  the  drain  ^ouM  be  about  eight 
inches  in  width.  And  here  it  will  be  proper 
to  remark  that,  in  all  cases,  the  bottom  of  the 
main  drains  must  be  sunk  four  inches  below 
the  level  of  the  narrow  ones,  even  at  the  point 
where  the  latter  fall  into  them. 

The  main  drains  should  be  kept  open  till 
the  narrow  ones  are  begun  from  them,  after 
which  they  may  be  finished  :  but  before  the 
earth  is  returned  upon  the  stones,  or  bricks,  it 
will  be  adviseable  to  throw  in  straWj  rushes. 
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or  brush-wood,  to  increase  the  freedom  of  the 
drain. 

The  small  narrow  drains  should  be  cut  at 
the  distance  of  sixteen  or  eighteen  feet  from 
each  other,  and  should  fall  into  the  main  drain 
at  very  acute  angles,  to  prevent  any  stoppage. 
At  the  point  where  they  fall  into,  and  eight  or 
ten  ini:hes  above  it,  they  should  be  made  firm 
with  brick  or  stone. 

In  making  the  narrow  drains  I  employ  four 
labourers.  The  first  man,  with  a  common 
spade,  takes  out  the  turf,  or  sods,  eighteen 
inches  wide,  (the  drains  being  before  marked 
out)  and  lays  them  carefully  on  one  side ;  the 
second  man,  with  a  common  spade  also,  digs 
out  two,  three,  or  more  spits  of  earth  (laying 
it  on  the  other  side  of  the  trench)  till  he  has 
cut  through  the  soil,  or  staple,  and  come  to 
the  under-stratum  of  clay,  marl,  or  other  hard 
and  solid  body  of  earth.  The  bottom  and 
sides  of  this  trench  must  be  cleanly  wrought; 
and,  allowing  for  the  sloping  of  the  sides  in 
working,  should,  at  the  bottom,  be  clear  six- 
teen inches  wide. 

Jn  this  trench  the  frame.  Fig.  5.  Plale  2.  is 
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Isud ;  and»  in  the  middle  of  it,  the  third  man, 
who  ought  to  be  the  strongest  and  most  expert^ 
works  the  long  narrow  draining  spade  in  the 
body  of  the  clay.  By  taking  care  to  work  it 
at  its  full  depth,  he  is  always  sure  of  his  le^el, 
if  the  drains  are  properly  laid  out.  The  wooden 
frame  is  of  great  use ;  it  gives  (a  firm  support 
to  the  feet  of  the  workman,  keeps  tfie  bottom 
of  the  trench  smooth  and  clean,  and  serves  n» 
a  purchase  to  the  wings  of  the  narrow  tool. 
Fig.  1,  2,  3,  4,  5.  Plate  3. 

When  thirty  or  forty  yards  have  been  cut 
out  by  the  draining  spade,  the  fourth  man 
cleans  the  bottom  of  the  drain  with  the  scoop. 
Fig.  6.  Plate  S.  and  works  it  quite  smooth;  he  ' 
then  covers  it  with  the  sods,  laying  the  graft 
side  downwards.  In  this  part  of  the  work,  too 
much  care  and  attention  cannot  be  used.  The 
sods  should  be  sound  and  dry,  cut  even  on  the 
sides,  and  iitted  closely  to  each  other,  No 
broken  or  rotten  pieces  should  be  put  in  ;  and 
if  any  of  the  sods  taken  out,  in  cutting  the 
trench  for  the  nanow  drains,  are  bad,  good 
ones,  firm  and  full  of  roots  of  rushes,  strong 
grafs,  &c.  should  be  got  in  the  other  parts  of 
the  field,  and  their  place  supplied  with  the 
decayed  ones.     In  marshy  bad  fields,  where 


TerrM  J^ape  ^ge. 


T^.6. 
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sound  turf  cannot  be  had^  little  sticks  may  be 
placed  acrofs  the  trench,  and  the  loose  and 
tender  sods  safely  laid  upon  them.  The  nar- 
row drains  being  thus  covered,  the  earth  must 
be  thrown  in  again,  taking  care  that  the 
clay,  &c.  brought  out  by  the  narrow  tool,  be 
not  mixed  with  it.  No  greater  length  of 
these  drains  should  be  cut  than  can  be 
finished  the  same  day.  The  price  varies  with 
the  depth.  For  the  main  drains  cut  thirty 
inches  above,  and  thirty-eight  deep,  laid  with 
bricks,  covered,  &c.  I  give  about  ninepence 
per  rod  (eight  yards).  For  the  narrow  drains, 
constructed  and  completely  finished  accord- 
ing to  the  foregoing  directions,  their  whole 
depth  (including  that  of  the  trench,  and  that 
of  the  draining  spade)  being  thirty-two  or 
thiny-four  inches,  I  give  fivepence  halfpenny 
per  rod  (eight  yards*.) 

From  my  much  respected  friend,  the  Rev. 
Mr.  Whately,  of  Nonsuch-P^rk,  in  Surry  |, 
I  first  received  an  account  of  the  Hertford- 

*  At  this  price  my  labourers,  after  tbey  were  a  Utile 
acquainted  with  the  work,  earned^  even  in  winter,  two 
shillings  a  day  each. 

f  Profefsor  of  Rhetoric  in  Gresham  College. 

Fobifne  /.  I  i 
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shire  and  Efscx  method  of  draining ;  at  the 
same  time  he  obligingly  sent  me  a  set  of  the 
tools  made  use  of  there,  with  very  particular 
directions. 

The  great  "price  of  stone  and  brick  in  my 
neighbourhood,  rendered  the  Hertfordshire 
method  too  expensive.  Hence  I  took  the 
?dca  of  the  sod  drains,  and  the  improvement 
of  the  tools.  Mt.  Young,  in  the  second 
editloii  of  his  justly-esteemed  Six  Months* 
Northern  Tour,  calls  me  the  inventor  of  this 
method 'bf  draining.  All  the  merit  I  claim,  is 
that  6{  having  introduced,  together  wiAi-tt 
amefidrtiefnt  of  their  constfuctioft,  the  applica* 
tidn  of  these  celebrated  tools  to  a  mode  cf 
draining  with  sods  or  turf,  where  stone,  brick, 
or  eveti  brushwood,  is  extremely  scarce  and 
dear. 

'Whefever  this  is 'the  da^e;  i  can,  firominy 

owti  experience,  recommehd  the  hollow 
drains  cdvered  in  the  above  mahner. 

I  must  obsen'e  that,  in  loose  crunibly  soils. 
Where  the  wetnefs  does  not  arise  from  the 
retention   of  water  by  an   under-stratum  of 
clay,  but  from  springs,  these  drains  are  rwi- 
proper:  For  such  lands  they  should  be* made 
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pf  brick  or  stone.  On  the  contrary,  which  is 
most  commonly  the  case,  when  the  wet  is 
prevented  from  pafsing  off  by  an  under- 
stratum of  clay,  mar],  or  a  mixture  of  both, 
these  sod  drains  are  excellent. 

For  if  the  whole  staple,  or  soil,  is  cut 
through,  as  it  ought  to  be,  the  narrow  tool 
wiU  be  wholly  worked  in  a  solid  body,  and 
leave  a  firm  compact  ledge,  or  shoulder,  of  six 
inches  wide  on  each  side,  for  the  sod  to  rest 
on#  Fig.  4.  Plate  2.  The  strength  with  which 
tile  sods  are  supported,  and  their  depth  in 
the  ground,  will  eiFectually  prevent  their  re- 
moval by  any  weight  on  the  surface,  and 
secure  them  from  all  effects  of  the  weather. 
Bein;g,  at  Uheir  least  depth,  twelve  inches 
below  the  surface,  they  will  ^Iso  be  beyond 
the  r^^ch  of  the  plough. 

With  respect  to  the  shape  of  the  narrow 
4mn8t,  it  will  be  scarce  necefeary  to  observe, 
that  their  ^reat  depth,  and  contracted  widths 
enable  them  to  draw  in  the  moisture  of  the 

earth,  and  at  the  same  time  to  keep  thenr- 
selves  clear  and  open. 

The  tools  should  be  formed  of  well-wrought 
iron,  and  made  with  great  care  and  exactniefs. 

Ii2 
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Including-  the  shaft,  the  narrow  tool  should 
weigh  12  lb*. 

Rrfcrences  ta  the  Plates. 

Plate  2.  Fig.  1 .  A  field  with  the  drains  pro- 
perly laid  out.  JA/i  the  main  drains;  aaaa 
the  narrow  sod  drains^ 

FSg.  2.  A  brick  drain. — Proper  whether 
the  bottom  be  hard  or  soft. 

Fig.  3.  A  brick  drain. — Formerly  recom- 
mended when  the  bottom  was  hard,  as  of 
clay  or  marl ;  but  discontinued  for  reasons 
already  given. 

Fig.  4.  A  narrow  drain ;  a  a  the  shoulders 
for  the  sod  to  rest  upon ;  b  the  cut  made  by 
the  narrow  spade.  This,  and  Fig.  2  and  3, 
may  be  meafurcd  by  the  scale  of  Plate  3. 

Fig.  5.  The  wooden  frame  to  be  laid  in  the 
trench.  It  is  made  of  two  oak-boards,  (inch 
thick)  each  twelve  feet  long,  and  six  inches  in 


^  These  tools  are  made  by  Benjamin  Royle,  tmithy  in 
Dolefield,  Danesgate,  Manchester;  and  by  WtUiaa 
Staveley,  smith,  in  Stonegate,  York. — Price  12s. 


GEORGICAL    ESSAYS.  501 

breadth.  They  are  fastened  together  at  the 
ends  by  two  ribs  on  the  upper  side,  leaving 
a  slit  of  five  inches  for  the  entrance  of  the 
narrow  spade,     a  The  handle. 

Plate  3.  Fig.  1 .  A  front  view  of  the  narrow 
draining  spade,  a  The  shaft ;  b  the  wings 
for  the  workman's  foot ;  c  the  iron  part  of  the 
spade,  which  is  gently/ cdncave. 

Fig.  2.  A  side  view,  a  The  shaft ;  b  the 
wings ;  c  two  sharp  fiYis,  one  on  each  side, 
for  cutting  the  next  spade-graft  >  (/the  iron 
part. 

Fig.  3.  A  back  view,  a  The  shaft ;  b  the 
wings ;  c  the  cutting  fins ;  d  the  iron  part, 
whigh  is  convex. 

•  r 

I 

Fig.  4.  A  back  view  in  perspective,  a  The 
shaft ;  b  the  wings  ;    c  the  fins  ;    d  the  iron 

part. 

Fig.  5.  A  front  view  in  perspective,    a  The 

shaft ;    b  the  wings  j    c  the  fins  ;  d  the  iron 

part.     It  will  here  be  proper  to  remark,  that 

I  i  3 
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the  perspective  views  must  not  b^  measured 
by  the  scale. 

Fig  6.  The    scoop,      a  a  The    wooden 
handle  j  6  the  iron  scoop. 


ESSAY  Vlil. 

On  Top'drefsings. 

In  the  middle  of  Maith^  mi,  I  ploughed 
a  rood  of  land  flat ;  the  soil  a  pootj  wetj 
hungry  gravel,  with  many  blue  pebbles. 
Through  the  year  1770  it  was  fallowed,  re- 
ceiving five  ploQghings.  On  the  first  of  April 
I  marked  17  divisions,  each  two  perches, 
and  manured  them  with  top-drefsings,  and 
sowed  them  with  Switzerland  wheat.  The 
manures,  expenses,  product,  &c.  will  appear 
in  the  following  table. 
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In  1772  the  land  was  clover,  and  mown  once.  The 
sixth  column  gives  the  crop  in  hay;  the  seventh,  the 
value ;  and  the  eighth,  the  increase  by  the  manures.  It 
would  be  to  little  purpose  to  make  any  observations 
upon  the  above  experiment,  as  the  conclusions  must  be 
obvious  to  every  person.  The  poverty  of  the  soil  is  seen 
in  the  crop  of  corn  without  manure.  The  extreme  un- 
favourablenefs  of  last  year  to  hay  crops,  was  the  reason 
that  the  clover  produced  so  poorly^  The  division  of  160 
bushels  of  lime,  by  mistake,  was  forgot  to  be  sown  with 
wheat. 

In  March  1773,  the  rood  was  ploughed  up,  and  ozts 
were  harrowed  in.  These  were  reaped  the  middle  of 
August,  and  threshed. 

Products.  Per  Acre. 

P.  G.  Q.  P.  Q.  B.  P.  G. 

N''  1 • 2020  5500 

2 2  110  6  4  2  0 

3 2  12  0  6  7  0  0 

♦ 2020  5500 

5. 2020  5500 

6 0  12  0  17  0  0 

7 0  2  10  2  6  2  0 

8 10  2  0  3  10  0 

9 110  0  3  6  0  0 

10.  •.. 2000  5000 

11 2  12-0  6700 

12 2  12  0  6  7  0  0 

13 10  0  0  2  4  0  0 

14. 0  12  0  17  0  0 

15 0  12  0  17  0  0 

16 112  0  4  3  0  0 

17 2  10  0  6  2  0  0 
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Throughout  this  round  of  crops,  the  be- 
nefit of  the  poultry-dung  and  wood-ashes  is 
very  gtriking.     Eighty  bushels  of  coal-ashcs 
also  appear  m  the  same  light.     Upon  what 
principles  160  and  255  bushels  of  coal-ashes 
are  inferior  to  80  bushels,  I  know  not.    From 
a  consideration  of  their  qualities,   I  should 
hate  expected  no  good  from  them  ;    and  se- 
veral other  trials  have  concurred  in  confirming 
me  in  that  idea  on  poor  soib ;  but  in  the  pre- 
sent one,  80  bushels  being  so  beneficial,  will 
not  aitew  of  such  a  conclusion.    Pigeoii^Klung 
corifinairig  so  indifferent,  surprises  me  very 
mnch^    Ijlie  goose-dung  being  so  high  in  the 
table,  and  the  40  bushels  of  soot  so  low,  arc 
contradictions  that  I  cannot  account  for.  The 

« 

effect  of  the  lime  and  salt  is  pretty  hiuc^  what 
I  should  have  expected. 

GENERAL  REMARKS. 

Upon  looking  over  the  table,  I  cannot  draw 
one  general  conclusion.  If  the  nature  of  the 
soil  be  considered,  which  we  have  every  reason 
to  believe  full  of  the  vitriolic  acid  from  its 
natural  sterility,  and  its  abounding  with  the 
stone,  called,  in  Hertfordshire,  Mother-stone, 
(a  concretion  of  many  small  blue  pebbles)  we 
should  suppose  that  nothing  could  be  so  cffcc* 


tual  as  the  application  of  alkalies.  It  is  true 
the  wood-ashes  are  excellent,  but  why  not  the 
limt  ?  and  why  are  coal-ashes  in  any  degree 
useful,  whose  quality  I  take  to  be  much  nearer 
an  acid  than  an  alkali  ?  On  the  contrary,  if 
we  set  out  with  a  doctrine  that  has  many 
circun^tskhces  to  recomrtiend  it,  viz.  that 
ititicftage  is  the  soUl  of  manures,  we  Cannot 

« 

by  My  nieans  bring  the  facts  of  this  «£peri- 

ment  to  speak  the  same  language.  Th<5 
poultry-dung,  it  is  certain,  does  wonders,  but 
Why  not  the  goo&^-duiig  ?  Why  do  wood- 
ashes,  in  one  year,  mubh  exceed  it,  and  always 
netirly  equal  it  ?  and  why  do  coal-ashes  ex*" 
ceed  it  ?-^TIlese  are  cirCdntstances  I  Cannot 
accoiint  fbti  prdbably  from  not  being  dtiffloi* 
ently  ttcifii^Mkd  with  the  compbnetit  pftfts  of 
these  niatiures,  ot  the  neutral  salts  which  may 
be  formed  in  the  soil  by  their  application. 
Indeed  we  ought  not  to  be  desirous  of  found- 
ing general  conclusions  on  particular  trials^ 
sihce,  in  repetitions,  several  important  vari- 
ations may  ^rise  ;  and  the  particular  trials,  on 
which  w«  tely  too  tnuch,  then  turn  out  naere 
exceptions,  which  are  lost  in  drawing  mors 
general  averages. 
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ESSAY  IX. 

On  the  Scotch  Fir. 

IN  order  to  raise  plantations  of  the  Scotch 
Fir,  let  the  cones  be  gathered  in  the  month  of 
February,  or  March,  from  thriving  young  trees, 
as  the  old  ones  are  not  easily  acccfsible,  nor 
so  productive  of  seed.  These  are  to  be  ex- 
posed to  the  heat  of  the  sun,  thinly  spread  on 
any  kind  of  coarse  canVas,  taking  them  under 
cover  in  the  night-tinae,  and  only  exposing 
them  when  the  sun  shines.  Thi%  soon  makes 
the  cones  expand  with  a  crackliqg  noise. 
When  any  quantity  of  the  seed  is  shed^it  must 
be  separated  from  the  cones  by  a  scarce,  other* 
wise  the  first-dropped  seeds  would  become 
too  dry  before  the  cones  yielded  their  whole 
quantity,  which  often  takes  up  a  considerable 
time ;  so  that  we  are  sometimes  obliged  to 
dry  the  cones  in  kilns,  to  make  them  give 
their  contents  in  time  for  sowing — which 
ought  to  be  done  the  end  of  April  or  begin- 
ning of  May.  The  first  method  of  procuring 
the  seed  is  certainly  the  most  eligible,  though 
the  other  answers  very  well  when  attentively 
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performed,  so  as  not  to  damage  the  seed  by 
too  much  heat.  A  light  loamy  soil,  trenched 
a  foot  and  a  half  deep,  and  laid  out  in  beds 
five  feet  broad,  answers  the  best  for  sowing. 
Let  the  seec(s  be  sown  very  thick,  and  covered 
with  a  thick  sifting  of  mould  from  the  alleys. 
No  kind  of  manure  should  be  given  to  the 
beds,  as  productive  of  weeds ;  the  drawing  of 
which  not  only  brings  up  many  of  the  tender 
plants,  but  loosens  the  ground,  and  makes 
blanks  that  let  in  frosts  in  winter  and  drought 
in  summer.  To  give  an  idea  of  the  sowing, 
I  never  consider  my  crop  of  plants  good,  unlefs 
they  mat  like  a  brush,  forming  a  tough  bed 
that  will  resist  the  severest  winter.  Upon  their 
having  two  seasons  growth,  I  plant  them  out 
irregularly  from  the  seed-bed,  about  three 
feet  asunder,  upon  the  mountainous  grounds 
where  they  are  to  rise  to  perfection.  I  begin 
to  plant  the  driest  ground  in  autumn,  eighteen 
months  after  sowing,  and  persist  in  this  opera- 
tion  until  the  frost  prevents  me.  I  begin 
again  in  February,  or  rather  as  the  weather 

admits,  and  continue  this  work  sometimes  to 
the  end  of  April,  so  as  to  plant  out  the  product 
of  the  two-years  old  seed-beds.  I  put  the  plants 
into  the  ground  with  two  cuts  of  a  spade, 
tbus,^.     I  raise  the  point  of  the  angle  with 
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what  we  call  a  dibbJe^  an^  laying  the  plant 
up  to  the  neck,  $tainp  down  the  raised  sod 
with  the  foot^  In  this  method^  two  men  may 
plant  a  thousand  m  ^  day.  When  the  ground 
is  rocky^  or  very  sstoay,  I  use  a  dibble,  shod 
with  iron,  having  a  cleft  at  the  extrefnity  to 
lead  down  the  root,  putting  the  plants  into  the 
ground  in  the  maimer  that  Cabbages  are 
planted.  One  man  will  plant  as  many  in  this 
way,  as  two  in  the  other ;  yet  the  first  meduxl 
is  preferable,  where  the  grp\^td  .admits  of  xt, 
as  I  .have  always  observed  fewer  plants  to  bik. 
My  reason  for  planting  from  the  seed4>ed  is^ 
that  it  c«mes  nearest,  to .  the  operation  of  B9r 
tore.  Plants  removed  from  the  i^eed-bed  iiilo 
the  liiiursery^  must  have  theijr  r<Ktf<  :pruned  con- 
siderably before  they  can  be  planted  into,  the 
pits  where  they  are  to  continue,  which  adds 
greatly  to  the  expense.  Besides^  nursing 
causes  a  luxuriant  growth  Jji  this  Ixardy  moun- 
tainous  tree,  which  spoils  its  Aatupe  and  robs 
it  of  longevity. 

It  is  generally  believed  that  there  are  tw6 
kinds  of  Fir-trees,  the  produce  of  Scotland, 
viz.  the  red  pr  resiiious  large  tree,  of  a  fine 
grain,  and  hard  solid  wood  ;  the -other,  a  while 
wooded  Fir,  with  a  much  snoaller -proportioD 


GEORGICAL  ESSAYS.  511 

of  resin  in  it,  of  a  coarser  grain,  and  of  a  soft 
spungy  nature  ;  it  never  comes  io  sach  a  size, 
and  is  more  liable  to  decay.  At  first  appear- 
ance this  would  readly  denote  two  distinct 
species,  but  I  am  convinced  that  all  the  trees 
m  Scotland,  under  the  denomination  of  "Scotch 
Fir,  are  t"he  same  ;  and  that  the  di'flference  of 
fhe  qualky  of  the  wood,  and  size  df  the  trees, 
is  entirely  owing  to  circumstances,  such  a3 
climate,  situation,  and  the  soil  they  grow  in. 
The  finest  Fir-trees  appear  in  the  most  moun- 
tainous parts  of  the  Highlands  df  Scotland,  in 
glens,  or  on  sides  of  hills  generally  lying  to  a 
northerly  aspect,  atid  the  soil  df  a'haard  gravelly 
consistence,  being  the  natural  produce  of  these 
places.  The  winged  seeds  are  scattered  in 
quantities  by  the  wind,  from  the  cones  of  the 
adjacent  trees,  which  expand  in  April  and 
May  with  the  heat  of  the  sun ;  these  seed- 
lings, when  young,  rise  extremely  close  to- 
gether, which  makes  them  grow  straight,  and 
free  from  side-branches  of  any  size,  to  the 
height  of  fifty  or  sixty  feet  before  they  acquire 
the  diameter  of  a  foot :  Even  in  this  progrefs 
to  height  they  are  very  slow,  occasioned  by 
the  poomefs  of  the  soil,  and  the  numbers  on  a 
small  sufface,  which  I  may  say  makes  them 
in  a  constant  state  of  war  for  their  scanty 
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nourishment,  the  stronger  and  tallest  by  degrees 
overtopping  the  weaker,  and  when  the  winds 
blow,  they  lash   against   one  another ;  this 
afsists  in  beating  off  any  horizontal  branches 
that  might  damage  the  timber  with  knots,  as 
well  as  by  degrees  crushes  the  overtopped 
trees.    In  such  state  of  hostility  they  continue 
struggling  until  the  master-trees  acquire  some 
space  around  them  3  then  they  begin  to  shoot 
out  in  a  more  bushy  manner  at  the  top,  gra- 
dually losing  their  spiral  form,  increasing  after- 
wards more  in  size  of  body  than  height  3  some 
acquiring  four  feet  diameter,  and  about  sixty 
feet  of  height  to  the  branches,  fit  for  the  finest 
deal, board.     The  growth^ 4s  still  extremely 
slow,  as  is  plainly  proved  by  the  smallnefs  of 
the  grain  of  the  wood,  which  appears  distinctly 
in  circles  from  the  centre  to  the  bark.    Upon 
cutting  a  tree  over,  close  at  the  root,  I  can 
venture  to  point  out  the  exact  age,  which,  in 
these  old  Firs,  comes  to  an  amazing  number 
of  years.    I  lately  pitched  upon  a  tree  of  two 
feet  and  a  half  diameter,  which  is  near  the 
size  of  a  planted  Fir  of  fifty  years  of  age,  and 
I  counted  exactly  two  hundred  and  fourteen 
circles  or  coats,  which  makes  this  natural  Fir 
above  four  times  the  age  of  the  planted  one. 
Now  as  to  planted  Firs  s  these  arc  raised  first 
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in  drefsed  ground  from  the  seed,  where  they 
stand  two  seasons  or  more ;  they  are  then 
planted  out  in  the  ground  they  are  to  continue 
in,  at  regular  distances  ;  so  have  a  clear  cir- 
cumference round  them  for  extending  both 
roots  and  branches.  The  one  gives  too  quick 
nourishment  to  the  tree  which  shoots  out  in 
luxuriant  growth,  and  the  other  allows  many 
of  the  branches  to  spread  horizontally,  spoil- 
ing the  timber  with  knots ;  besides,  this  quick 
growth,  occasions  these  thick  yearly  circular 
coats  of  wood,  which  form  a  coarse  grain  of 
a  spungy  soft  nature.  The  juices  never  after 
ripen  into  a  proportional  quantity  their  resinous 
preservative  balm;  so  that  the  plantations 
decay  before  the  wood  acquires  age,  or  a  va- 
luable size ;  and  the  timber,  when  used  in 
work,  has  neither  strength,  beauty,  nor  du- 
ration. I  believe  the  climate  has  likewise  a 
great  share  in  forming  the  nature  of  the  best 
wood,  which  I  account  for  in  the  following 
manner :  The  most  mountainous  parts  of  the 
Highlands,  particularly  the  northerly  hanging 
situations,  where  these  fine  Fir-trees  are,  have 
a  much  shorter  time  of  vegetation  than  a  more 
50utherlyexposure,or  the  lower  opencountries, 
being  shaded  by  high  hills  from  the  rays  of 
the  sun,  even  at  mid-d^y,  for  months  together; 
Volume  I.  '  K  k 
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SO  that,  with  regard  to  otber  vegetables,  na* 
ture  visibly  continues  longer  in  a  torpid  state 
there  than  in  other  places  of  the  same  latitude. 
This  dead  state  of  natuie  for  so  long  a  time 
yearly,  appears  to  me  neceisaij  to  form  the 
strength  and  health  of  this  particular  species 
of  timber.  No  doubt  they  may  at  first  show 
a  gratefidnefs  for  better  soil  and  mcure  sun,  by 
shooting  out  spontaneously ;  but  if  the  plant 
or  tree  is  so  altered  by  this  luxury,  that  it  can- 
not attain  any  degree  o(  perfection  fit  for  the 
purposes  intended^  the  attempt  certainly  proves 
in  vain. 

From  what  is  said  above,  it  is  not  at  all 
my  intention  to  difsuade  from  planting  Scotch 
Tir,  but  to  encourage  those  that  have  the  pro- 
per soil  and  situation  to  do  so;  being  of 
opinion  that  where  these  circumstances  agree, 
and  there,  planting  not  in  lines,  but  irregularly 
and  thicker  than  common,  the  trees  will  come 
to  be  of  equal  size  and  value  with  the  natural 
ones.  In  confidence  of  this,  I  have  planted 
several  millions  on  the  sides  of  hills,  out  of 
the  reach  of  seed  from  the  natural  Firs.* 

As  to  the  Larch,  I  have  found  it  to  answer 
extremely  well  when  planted  out  oxx  barrea 
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gfounds,  from  six  inches  to  six  feet  high; 
and  it  is  seldom  known  to  &il,  except  where 
water  has  reached  its  roots*     t  have  often  re- 
marked with  surprise,  that  when  cattle  or 
deer  have  broken  off  the  main  shoots  with 
dieir  horns,   another  branch  has  taken  the 
}6Bdt  and  stretched  awaj  at  such  a  rate  as  to 
heal  up  the  wound  so  c^ompleteljr,  that  in  a 
few  years  it  vras  with  difficulty  I  could  dis^ 
cover  the  traces  of  the  injury.    The  amazing 
growth  of  the  Larix  far  exceeds  with  mc 
(Scoftland)  all  the  native  as  well  as  forergtr 
frees,  bearing  the  exposure  and  iiliclemency  o^ 
t^e  season  better  than  any  of  them ;   and  o( 
late  I  have  the  pleasure  to  find  that  they  na- 
turalize themselves  by  sowing*    I  wish  my 
experience  could  afsist  me. in  speaking  with 
as  much  certainty  with  regard  to  the  value 
and  usefulnefs  of  the  thnber  i   but  in  that  I 
can  give  but  little  satisfaction^  as  my  oldest 
trees  are  not  thh-ty  years  fix)m  the  seed. — At 
Dunkeld  I  have  seen  a  small  summer-house 
finished  with  Larix  wood  j   the  plants  came 
from  London  In  earthern  pots,  about  the  yeai* 
1740,  rather  as  a  curiosity,  than  from  any  ex- 
pectation of  their  excellency.     Though  full 
of  circular  knots,  the  wood  looked  well,  and 
did  not  seem  to  gall  or  warp  so  much  as  Fir 

Kk2 
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of  the  same  age  and  seasoning  would  have 
done.  It  will  be  necefsary  to  remark,  that 
the  heart  or  centre  of  large  trees  is  generally 
the  knottiest  part  of  the  trunk,  occasioned  by 
the  collateral  branches,  when  young,  sup- 
porting the  stem  to  stature,  which  as  the  tree 
advances^  die  and  fall  off;  and  this  is  par- 
ticularly evident  in  trees  that  grow  in  thickets. 
The  surface  soon  heals  over,  and  the  body  of 
the  tree  is  annually  increased  by  circular  rings 
of  wood.  I  shall  suppose  a  tree  to  be  a  foot 
in  diameter  when  the  lower  branches  die  and 
drop  off.  In  course  of  time  it  acquires  four 
feet  in  diameter,  which  gives  a  surrounding 
coat,  one  foot  and  a  half  in  thicknefs,  of  clean 
timber,  the  centre  remaining  knotty.  The 
growth  of  the  Larix,  and  manner  of  dropping 
its  branches  when  close  together,  very  much 
resembles  the  Fir;  so  I  am  confident  this 
fault  of  knottinefs,  which  seems  to  be  the 
principal  one,  will  amend  by  age. 
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ESSAY  X. 

O71  the  Physiology  of  Plants. 

JL) iFFERENT  parts of  natuFC have  drawn  the 
attention  of  different  philosophers.  While 
some  men  of  the  greatest  genius  have  cm- 
ployed  themselves  in  the  study  of  their  own 
species ;  others  have  been  diligently  engaged 
in  investigating  the  properties  of  the  inferior 
clafses  of  animals.  Nor  are  those  to  be  placed 
in  the  lowest  clafs  of  philosophers,  whose 
time  and  attention  are  engrofsed  by  that  im- 
mense portion  of  nature,  the  Vegetable  King- 
dom ;  though,  it  is  to  be  regretted  that,  in 
genera],  their  observations  have  been  directed 
more  to  the  external  form  of  plants,  than  to 
their  internal  structure. 

The  knowledge  of  the  internal  structure  of 
vegetables  unfolds  their  economy,  and,  from 
a  discovery  of  this,  not  only  botany,  but  agri- 
culture, might  receive  great  improvement. 
But  this  subject  is  as  difficult,  as  it  is  impor- 
tant, and,  as  yet,  it  is  not  precisely  understood, 
even  by  the  most  curious  observers.  I  am 
led  to  engage  in  it  more  by  the  pleasing  na- 
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ture  of  the  study,  than  the  hope  of  surpafsing 
those  who  have  gone  before  me  ;  and  I  pur- 
pose, in  the  following  Efsay,  to  confine  my- 
self to  a  few  remarks  on  the  structure,  life, 
^nd  functions,  of  vegetables. 

It  is  proper  to  premise,  that  if  the  anatonjy 
of  plants  be  not  demonstrated  throughout, 
with  all  the  cleamefs  that  could  be  wished, 
this  arises  from  their  containing  parts  of  such 
a  degree  of  minutenefs,  that  they  eliide  the 
human  sight.  The  nature  of  these  must  there* 
fore  frequently  be  inferred  from  analogy  only, 
which  IS  often  fallacious.  But  many  things 
have  been  ascertained  on  this  subject,  and 
Ifeith  these  I  shall  begin. 

On  making  a  transverse  section  of  a  treC| 
it  appears  to  consist  of  three  distinct  parts— p 
the  bark — thp  wood— and  the  medulla,  or 
pith. 


1.  The  bark  cofisists  of  two  parts — the 
cuticle,  and  the  true  bark.  The  cuticle  of 
plants  affords  an  external  covering  to  all  their 
parts.  It  consists  of  numerous  layers,  easiiy 
separable  from  each  other,  and  of  which  the 
^bres  aire  circular.    The  true  bark  maybe 
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considered  as  a  congeries  of  cellular  sub- 
stance, in  which  are  placed  two  kiilds  of 
organs,  the  vasa  propria,  or  the  vefsels  pecu- 
liar to  the  plants,  and  the  longitudinal  fibres. 
Of  the  use  of  these,  nothing  can  be  said  at 
present. 

2.  On  removing  the  bark,  the  wood  appears. 
Its  substance  is  denser  than  the  bark^  and  its 
structure  more  difficult  to  be  demonstrated. 
But  it  has  been  discovered  likewise  to  con- 
tain vasa  propria,  and  longitudinal!  fibres,  and, 
besides  these,  large  vefsels  with  spiral  coats, 
whkh  run  from  one  end  of  the  tree  to  the 
other,  and  are  denominated  vasa  aeria.  Be- 
tween the  wood  and  the  pith  lies  a  green 
coloured  substance,  first  accuiateij  described 
by  Dr.  John  Hill,  and  by  him  affirmed  to  con- 
tain tfll  the  piarts  of  the  pfaint  iri  enlbryo:  he 
gave  it  the  i^ame  of  Corona. 

S.  In  the  centre  of  the  tree  resides  the  pith, 
which,  in  young  plants,  is  very  abundant.  As 
they  approach  to  maturity  it  grows  drier,  and 
appears  in  a  smaller  quantity ;  and,,  in  very 
aged  trees,  it  is  entirely  obliterated.  Its  sub- 
stance is  cellular,  and,  according  to  the  author 
jast  mentionedf  it  is  of  a  similar  structure  in 
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^1  plants.     These  are  the  solid  parts  of  ve* 
getables* 

But  there -arc  likewise  fluids,  or  juices  in 
Vegetables  ;  and  these  are  of  two  kinds.  The 
one  is  of  the  same  nature  in  all  the  variety  of 
Vegetables  :  the  other  varies  according  to  the 
different  plants  in  which  it  exists.  The  for- 
mer, which  is  called  the  succus  cojnmunis ^when 
collected  early  in  the  spring,  from  an  incision 
made  in  the  birch  or  vine,  differs  little  from 
common  water.  The  latter^  which  isnamed  the 
succus  proprius,  pofsefses  various  properties  in 
various  plants,  and  gives  to  each  its  sensible 
qualities.  These  two  juices  never  imngle 
with  each  other  in  the  tree,  and  the  lattef  i^ 
found  in  the  vasa  propria  only. 

It  IS  not  yet  ascertained,  whether  the  juloes 
of  plants  are  transmitted  through  vefs6ls,  or 
cellular  substance.  Each  side  of  the  question 
has  had  its  advocates,  who  have  supported 
their  respective  opinions  with  probable  argu^ 
ments :  but  it  is  to  be  regretted,  that,  on  so 
interesting  a  subject,  no  conclusion  can  be 
formed  from  the  actual  difsection  of  vege- 
tables. To  me  it  seems  most  probable,  that 
all  the  fluids  of  plants  are  transmitted  through 
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vefsels.  For  the  following  reasons.  1.  The  ex- 
istence of  vasa  propria,  and  vasa  aeria,  is  dis- 
coverable by  the  naked  eye,  and  made  still 
more  manifest  by  the  microscope.  That 
succus  propriiis  and  air  are  contained  in  these 
is  evident ;  and  therefore  analogy  leads  us  to 
believe,  that  the  succus  communis  is  also  con- 
tained in  vefsels.  2.  Secretion,  of  which  ve- 
getables have  undoubtedly  the  power,  is  iii 
no  instance,  that  we  know  of,  performed  with- 
out the  action  of  vefsiels.  3.  An  experiment, 
made  by  Dr.  Hales,  seems  clearly  to  prove, 
that  the  sap  is  contained  within  its  own  vefsels, 
and  does  not  fbrtuitously  pervade  every  in- 
terstice of  the  plant  He  fixe^d'aii  instrument 
round  the  stem  of  a  vine,  by  which  its  con- 
tractions  and  exj^arisidns  could  be  accurately 
hieasured  ;  but  he  found  no  difference  in  the 
circumference  qif  the  trunk,  when  the  tree  was 
full  of  sap,  and  when  if  was  entirely  without 
it,  although  the  instrument  employed  was  so 
nice,  as  to  detect  a  variation  of  the  hundredth 
part  of  a  finger's  breadth.  If  the  sap  had 
been  transmitted,  without  vefsels,  through  the 
cellular  stibstailce,  this,*  oh  the  withdrawing 
of  the  sap,  would  have  been  comprefsed,  imd 
gf  course  the  stem  of  the  tree  would  have  con- 
^racted  itself  into  a  smaller  compafs. 
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We  are  now  to  consider  in  what  direction 
the  fluids  of  plants  are  transmitted. 

I.  Of  the  Course  of  the  Succus  Communis, 

or  Sap. 

Botanists  have  made  many  experiments  to 
ascertain  the  course  of  the  sap.    Early  in  the 
spring,  when  the  sap  begins  to  flow,  incisions 
have  been  made  in  the  trunk  and  branches  of 
trees,  as  far  as  the  pith  ;  and,  in  such  cases,  it 
has  been  constantly  found,  that  a  larger  quan- 
tity of  sap  flowed  from  the  superior,  than 
from  the  inferior  margin  of  the  incision.  This 
circumstance  led  to  the  opinion,  that  in  the 
beginning  of  the  spring,  great  quantities  of 
moisture  are  absorbed  by  trees  from  the  at* 
itiosphere,  and  hence  the  source  of  the  abun* 
dance  of  s^^.  But  this  conclusion,!  found  to 
disagree  with  the  phenomena  of  nature  from  die 
two  following  experiments.    1 .  Having  made 
incisions  of  various  heights  into  the  stem  of 
several  plants,  I  immersed  their  roots  into  a 
decoction  of  log-wood.    The  roots  absorbed 
the  coloured  liquor,  which  at  length  began  to 
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flow  from  the  superior,  and  not  from  the  in- 
ferior, margins  of  the  incisions ;  nor  had  tlie 
liquor  extended  itself  much  upwards,  beyond 
the  margin  of  the  incisioa  from  which  it  was* 
discharged. 

2.  In  the  season  when  the  sap  flows  most 
abundantly,  called  the  bleeding  season,  a  deep 
cut  was  made  into  the  branch  of  a  growing 
vine,  and  the  greatest  quantity  of  sap  was  dis- 
charged from  the  upper  margin  of  the  incision : 
but  a  branch  of  the  same  tree,  cut  in  the  same 
manner,  being  inverted,  the  sap  flowed  most 
copiously  from  the  other  margin  of  the  inqisioQ. 
which  of  course  was  now  that  next  the  root. 
On  the  other  hand,  many  experiments  may  be. 
brought  to  prove  directJyt  that,  in  the  bleeding 
season,  the  sap  ascends  from  the  roots  to- 
wards the  branches ;  the  following  however 
may  suffice.  1.  Early  in  the  spring,  when 
little  or  no  sap  had  as  yet  entered  the  plant. 
Dr.  Hope  made  a  number  of  incisions,  of  dif- 
ferent altitudes,  into  the  root  and  stem  of  a 
birch.  As  the  sap  rose,  it  flrst  flowed  from 
the  superior  margin  of  the  lowest  incision^, 
and  then,  in  regular  succeisiou,  from  the  upper 
margins  of  the  other  incisions,  till  at  laist,  it 
reached  the  highest*    9*  Iff  P  the  beginning 
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of  the  bleeding  season » before  the  sap  is  found 
in  the  stem  or  branches,  an  incision  be  made 
in  the  root  of  a  vine,  a  considerable  flow  of 
sap  will  follow  the  wound.  3.  The  quantity 
of  sap  is  very  generally  proportioned  to  the 
humidity  of  the  soil. 

II.  Of  the  course  of  the  succus  proprius. 

'  When  a  portion  of  the  bark  and  wood  of 
the  pine,  is  cut  from  the  stem,  the  succus 
proprius  flows  in  considerable  quantity  both 
from  the  upper  and  under  margin  of  the  in- 
cision. Hence  it  occurred  to  botanists,  that 
this  juice  might  have  little  or  no  motion,  and 
that  its  efflux  from  such  an  orifice  might  de* 
pend  entirely  on  its  being  freed  from  the 
prefsure  of  the  bark  and  wood.  But  I  cannot 
accede  to  this  opionion  :  for  although  in  the 
beginning,  the  succus  proprius  flows  fix)m  both 
margins  of  the  incision,  in  a  little  while,  as 
I  have  observed,  it  is  discharged  from  the 
superior  margin  only.  This  observation  in 
itself  is  not  however  decisive.  For  it  may  be 
supposed,  that  the  liquor  flows  more  copiously 
from  the  superior  margin,  because  the  pres* 
sure  of  the  air  is  lefs  upon  it,  than  on  the 
inferior^  and  because  the  liquor  itself  is  dis« 
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posed  to  fall  downwards  by  its  gravity,  in  the 
same  manner  a3  the  succus  communis.  That 
I  might  put  this  matter  out  of  doubt,  I  placed 
the  branch  of  a  pine  in  a  horizontal  position, 
and  another  branch  I  inverted,  so  that  its 
branches  were  turned  towards  the  earth.  In 
these  situations,  I  cut  a  portion  of  the  bark 
and  wood  from  each,  and,  in  both  instances, 
the  succus  proprius  flowed  only  from  those 
margins  of  the  incisions  which  were  farthest 
from  the  roots.  Hence  it  appears  clearly, 
that  the  course  of  this  juice,  in  its  vefsels,  is 
never  from  the  roots  towards  the  branches,  but 
always  in  the  contrary  direction. 

Besides  the  vefsels  of  the  succus  pro- 
prius,  and  those  conveying  the  sap,  a  third 
kind  are  found  in  vegetables,  named  air* 
vefsels,  or  vasa  aeria.  These  are  chiefly 
situated  in  the  wood,  leaves,  and  pe- 
tals ;  but  are  wanting  in  the  bark  of  trees, 
and  in  the  herbaceous  plants.  They  are 
formed  by  a  number  of  small  filaments, 
spirally  rolled  up,  so  as  to  form  a  cavity  in 
the  middle.  The  name  of  vasa  aeria  has 
been  given  them,  because  they  are  empty  of 
liquor,  and  because  a  great  quantity  of  air  is 
cenainly  found  in  the  wood  of  plants,  where 
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these  vefsels  are  chiefly  placed,  and  wheie 
there  is  no  peculiar  organi2ation«  They  arc 
supposed  to  be  the  instniroents  of  respiration 
in  Tegetables ;  but  in  what  manner  this  func- 
tion is  performed,  is  not  clearly  understood. 

I.  Some  imagine  that  the  air  enters  the 
plants  by  the  roots,  in  a  non-elastic  state,  and 
gradually  recovers  its  elasticity  in  its  pafsage 
through  them.  To  this  opinion  it  is  objected. 
1  •  That  a  great  number  of  vasa  acria  is  found 
in  the  roots  of  trees,  where  the  juice  has 
undergone  little  or  no  circulation,  and  wheir 
of  course  litde  or  no  air  can  be  supposed  to 
be  evolved.  2.  That  the  roots  are  very  in- 
commodiously placed  for  absorbing  sir,  being 
generally  so  deeply  buried  in  the  earth,  as  to 
be  entirely  out  of  its  reach. 

II.  Others  suppose  the  air  is  absoi{>ed  by 
the  leaves,  and  thence  carried  into  the  body 
of  the  plant.  There  are,  indeed,  many  air- 
vefsels  in  the  leaves,  and  these  seem  necefsary 
for  receiving  the  air  evolved  by  circulation, 
Ifrhich  at  length  pafses  off  with  the  per- 
spirable matter.  But  if  the  air  were  absorbed 
by  the  leaves,  and  descended  towards  the 
rootS;  its  rnQtipn  would  be  opposite  to  that  of 
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the  sapy  and,  instead  of  afsisting,  would  ob* 
struct  its  progrefe.  It  is  commonly  believed, 
that  after  the  air  has  entered  vegetables,  it  is 
expanded  or  contracted,  according  to  the 
variations  of  the  temperature  of  the  at* 
mosphere,  and  in  tibis  way  afsists  the  ascent 
or  descent  of  the  fluids.  To  this  opinion  it 
may  be  objected.  1st,  That  the  air-vefsels  in 
the  roots,  where  the  sap  is  first  put  in  motion, 
are  so  deep-seated,  that  the  changes  in  the 
heat  of  the  atmosphere  cannot  effect  their 
temperature.  2.  That  the  common  juice 
ascends,  and  the  proper  juice  descends^ 
whether  the  air  be  hot  or  cold.  S.  That  the 
prefsure  of  the  air-vefsels  on  those  which 
contdn  juice,  will  not  more  promote  than 
obstruct  the  motion  of  the  fluids  in  a  given 
direction,  unlefs  die  vefsels  which  include 
them  contained  valves,  and  in  this  case  these 
fluids  could  not  have  a  retrograde  motion* 
Let  us  look  for  some  mwe  probable  opinion. 

Dr.  Hill  has  demonstrated,  that  the  cuticle 
of  plants  is  an  (organized  substance,  cont^n- 
ing  vefsels.  In  trees  and  shrubs,  these  vefsels 
have  an  external  opening ;  but  in  the  herbai- 
ceous  plants  this  ia  wanting.  Trees  and 
shrubs  only  are  po&efsed  of  vasa  acria^  and. 
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when  a  plant  is  placed  under  the  exhausted 
receiver  of  an  air-pump,  the  air  enters  through 
the  cuticle,  and  only  ifsues  from  the  wood, 
in  which  the  vasa  a'eria  are  situated •  From 
these  circumstances  taken  together,  and  con* 
sidered  attentively,  we  have  reason  to  con- 
clude, that  the  air's  proper  entrance  to  the 
vasa  aeria  is  through  these  cuticular  vefsels. 
Thus,  in  the  early  part  of  the  spring,  the 
gentle  heat  expands  the  mouths  of  these 
vefsels,  before  contracted  by  the  winter's 
cold.  Into  these  orifices,  the  external  air 
rushes  and  prefses  down  ta  the  roots.  To 
these  it.  gives  energy,  as  it  does  to  the 
moving  fibres  of  animals ;  and;  by  its  prefsure, 
it  may  afsist  in  propelling  the  juices  upwards. 
An  additional  'quantity  of  air  is  evolved  by 
the  internal  motions  of  the  plant,  and  the 
whole  pafses  off  with  the  perspirable  matter. 
In  this  way  there  seems  to  be  a  circulation  of 
air  through  plants,  afsisting  and  afsisted  by 
the  powers  which  move  the  juices. 

The  two  following  facts  confirm  the  above 
opinion,  and,  at  the  same  time,  show,  that  in 
plants,  as  well  as  animals,  impeded  respiration 
impedes  the  motion  of  the  fluids^  and  inter* 
rupted  respiration  destroys  it. 
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« 

1 .  In  the  winter  season,  I  covered  several 
young  trees  with  varnish,  and  at  the  same 
time  wrapt  them  in  wax-cloth,  leaving  the 
tops  of  the  branches  only  exposed  to  the  air. 
They  remained  in  this  situation  during  the 
fallowing  summer,  when  some  of  them  liv^d, 
though  in  a.  languid  state,  and  put  put  a  few 
leaves ;  but  those  from  which  the  air  had 
been  more  accurately  excluded,  died  without 
a  single  exception.  2.  Trees  over-grpwn  with 
mofs  have  few  leaves,  weak  shoots,  and  no 
fruit.  The  practice  of  gardeners  is  therefore 
to  be  commended,  who,  in  the  spring,^  strip 
the  mofs  from  the  bark  of  aged  trees,  and 
thus  admitting  the  accefsion  of  the  air^  restore 
them  to  verdure  and  fruitfulnefs. 

Having  considered  the  course  of  the  fluids 
in  vegetables,  .we  next  proceed  to  examine 
tlie  powers  by  which  these  fluids  are  moved. 

Capillary  attraction  has  generally  b^en  ac- 
counted the  cause  of  the  motion  of  the  juices 
of  plants  ;  and  the  permanence  of  the  action 
of  this  power  has  been  supposed  to  depend 
on  the  evaporation  from  the  leaves.  Of  late 
years,  indeed,  botanists  have  ascribed  to  plants 
a  vital  power,  which  they  believe  afsists  the 
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flow  of  the  juices  ;  and  to  this  opinion  I  ac- 
cede, for  the  following  reasons.  1 .  The  de* 
scent  of  the  juices,  that  is,  their  return  from 
the  branches  to  the  roots,  cannot  be  explained 
without  the  supposition  of  a  vital  power  re» 
guTating  the  motion .  A  flow  of  fluids,  througli 
capillary  tubes,  will  only  take  place,  when 
the  resistance,  at  the  one  end,  is  diminished. 
TTiis  might  account  for  the  rising  of  the  sap, 
when  warmth  is  applied  to  the  leaves,  but 
cannot  account  for  its  descending  in  the  same 
circumstances,  that  is,  when  the  atmosphere 
is  wanner  than  the  earth.  But  this  takes 
place  constantly,  with  respect  to  the  succus 
proprius,  and  it  is  probable,  that  part  of  die 
sap  has  the  same  course,  both  in  the  day  and 
night.  2.  The  exertions  of  many  plants,  on 
the  application  of  stimuli,  afford  another  ar- 
gument in  support  of  their  muscular  power, 
and  the  spontaneous  motions  of  other  plants 
confirm  the  same  opinion.  3.  Ught,  admitted 
to  plants,  increases  their  perspiration,  and 
causes  a  leaf,  before  inverted,  to  resume  its 
natural  position  ^.    The  influence  of  darkndb 


^  Miller  in  the  Philoiophical  Tran$aciiont|  and  Bonnet, 
Sur  Pnftftge  des  Feuillei. 
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contrasts  these  effects,  and  it  produces,  what 
is  called,  sleep  in  plants,  although  the  heat  of 
the  atmosphere  be  not  diminished.  These 
facts  seem  to  prove  the  irritability,  or  muscular 
power  of  vegetables.  4.  If  the  fluids  of  plants 
are  conveyed  through  vefscls,  as  1  have  already 
rendered  it  probable  they  are,  can  we  suppose 
these  tubes  to  be  of  so  small  a  diameter,  as, 
by  capillary  attraction  alone,  to  raise  the 
juices  from  the  roots  to  the  summits  of  the 
loftiest  trees?  5.  On  the  supposition  of  the 
fluids  being  moved  entirely  by  capillary  at- 
traction, how  happens  it,  that  the  sap  of  the 
vine  flows  from  an  incision  made  in  the  spring, 
and  not  from  one  made  in  summer  ?  In  this 
case,  as  the  vefsels  remain  the  same,  and  the 
heat  is  at  least  not  diminished,  the  efflux  of 
sap  ought  to  be  equally  copious  in  summer  as 
in  spring.  6.  Capillary  tubes,  fllled  with  li- 
quor, do  not  discharge  their  contents  whca 
broken  acrofs.  But  from  the  stem  of  a  vine, 
cut  transversely,  a  large  quantity  of  fluids  is 
discharged,  as  has  been  demonstrated  by  Dr. 
Hales.  7.  The  analogy  between  vegetables 
and  animals,  which  was  formerly  pointed  out, 
gives  a  reasonable  presumption,  that  the  fluids 
of  both  are  moved  by  similar  powers.  In 
animals,  the  powers  of  circulation  are  respi- 
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ration  and  muscular  action  :  of  those  powers 
in  plants  we  have  already  treated,  and  what 
has  been  said  on  the  subject,  seems  to  show, 
that  the  motion  of  the  juices  in  plants  is  rather 
to  be  ascribed  to  them,  than  to  capillary  at- 
traction. 

I  might  draw  some  arguments,  in  addition 
to  these,  from  some  experiments  I  have  lately 
made,  to  ascertain  the  effects  of  air  impreg- 
nated with  various  ciluvia,  of  light,  and  of  sa- 
line solutions,  on  the  growth  and  qualities  of 
vegetables;  but  these,  being  as  yet  incomplete^ 
I  forbear  to  detail.  In  general,  however,  it 
appeared^  that  there  are  particular  substances 
which  increase  the  growth  of  plants,  by  acting 
as  stimuli  on  their  moving  fibres. 

There  are  some  other  functions  which  be- 
long to  vegetables,  of  which  I  shall  now  en- 
deavour to  give  some  account. 

Plants,  as  well  as  animals,  perspire,  and  in 
both  cases,  this  function  is  efsential  to  health. 
By  the  experiments  of  Dr.  Hales  *,  and  M. 
Guettardfj  it  appears,  that  the  perspirable 

♦Statical  Efsays,  vol.  I.  p.  49. 
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matter  of  vegetables  differs  in  no  respect  from 
pure  water,  excepting  that  it  becomes  rather 
sooner  putrid.  The  quantity  perspired  varies, 
according  to  the  extent  of  the  surface  from 
which  it  is  emitted,  the  temperature  of  the 
air,  the  time  of  the  day,  and  the  humidity  of 
the  atmosphere.  As  the  leaves  form  the 
greatest  part  of  the  surface,  it  is  natural  to 
suppose,  that  the  quantity  of  these  will  very 
materially  affect  the  quantity  of  the  perspi- 
ration. Accordingly,  the  experiments  of  Dr; 
Hales  have  ascertained,  that  the  perspiration 
of  vegetables  is  increased  or  diminished,  chiefly, 
in  proportion  to  the  increase  or  diminution  of 
their  foliage  *.  The  degree  of  heat  in  which 
the  plant  was  kept,  according  to  the  same 
author,  varied  the  quantity  of  matter  perspired ; 
this  being  greater,  in  proportion  to  the  greater 
heat  of  the  surrounding  atmosphere.  The 
degree  of  light  has  likewise  considerable  in- 
fluence in  this  respect:  for  Mr  Philip  Miller*s 
experiments  prove,  that  plants  uniformly  per- 
spire most  in  the  forenoon,  though  the  tem- 
perature of  the  air,  in  which  they  are  placed, 
should  be  unvaried.     Mr.  Guettard  likewise 


*  Statical  Efsaj  s,  vol,  I.  p.  29. 
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informs  us,  that  a  plant,  exposed  to  the  rays 
of  the  sun,  has  its  perspiration  increased  to  4 
much  greater  degree,  than  if  it  had  been  ex- 
posed to  the  same  heat,  under  (he  shade. 
Finally,  the  perspiration  of  vegetables  is  in- 
creased in  proportion  as  the  atmosphere  is 
dry,  or  in  other  words,  diminished  in  pro- 
portion as  the  atmosphere  is  humid. 

The  more  vigorous  and  healthy  the  plant, 
the  more  copious  the  perspiration ;  this 
function,  like  the  rest,  depending  much  on 
the  vital  energy.  Excefsive  perspiration  seems 
to  hurt,  and  even  sometimes  to  destroy  ve* 
getables ;  defective  perspiration  is  equally 
injurious.  It  is  also  found,  that  this  function 
is  performed  chiefly,  if  not  altogether,  by  the 
leaves  and  young  shoots.  That  it  may  be 
properly  carried  on,  all  leaves  are  deciduous; 
in  those  trees,  called  ever-greens,  there  is  a 
constant  succcfsion  of  leaves,  to  prevent  the 
organ  of  perspiration  from  becoming  rigid. 

Dr.  Hales  first  observed,  that  a  quantity  of 
moisture  i^^  absorbed  by  plants,  when  exposed 
to  a  humid  atmosphere.  This  absorption,  as 
well  as  the  prespiration,  is  performed  by  the 
leaves  3     but  in  what   manner  has  not  yet 
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been  ascertained.  Experiments  made  by  M. 
Guettard  ^  show  that  perspiration  is  more 
considerable  from  the  upper,  than  from  the 
under,  surface  of  leaves,  and  those  of  the  same 
author,  of  Duhamel  f ,  and  Bonnet  |,  demon- 
strate, that  absorption,  on  the  contrary,  is 
much  greater  at  the  inferior  surface  than  at 
the  superior.  To  prove  this,  the  superior  sur- 
face of  one  leaf,  and  the  inferior  surface  of 
another,  were  covered  with  |Varnish,  and  the 
consequence  was,  that  the  former,  in  a  given 
time,  suffered  little  diminution  of  weight,  but 
the  latter  became  much  lighter.  Again,  similar 
leaves  were  laid  upon  a  surface  of  water,  and 
it  followed,  that  those  which  had  their  superior 
surface  inyerted,  gained  little  weight,  and  for 
the  most  part  died  in  a  few  days ;  while  such 
as  had  their  inferior  surface  applied  to  the 
water,  became  much  heavier,  and  flourished 
many  months.  These  facts  make  it  evident, 
that  perspiration,  and  absorption,  are  not  per- 
formed by  the  same  vefsels,  but  that  each  has 
its  peculiar  organs. 


•fl»i 
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It  has  been  commonly  supposed,  that  per- 
spiration takes  place,  chiefly,  when  the  air  is 
warm  ;  and^  absorption,  on  the  other  hand, 
when  it  is  cold  and  moist.  But  unlefs  the 
vefsels,  peculiar  to  absorption,  which  are 
placed  in  the  under  surface  of  the  leaves,  were 
kept  constantly  in  action,  they  would  necef- 
sarily  collapse  or  decay.  All  absorbing  organs 
have  a  peculiar  structure,  and  an  action  de« 
pending  on  life  :  that  such  an  organization  is 
present  in  the  leaves  of  plants,  it  is  reasonable 
to  conclude,  because  dried  leaves  do  not 
absorb.  The  same  reasoning  is  applicable  to 
the  absorption  performed  by  the  roots :  for 
when  a  small  portion  of  the  root  of  a  hyacinth, 
growing  in  water,  is  cut  off,  the  whole  root 
dies,  and  new  roots  are  shot  out,  having  their 
extremities  peculiarly  adapted  to  the  ab* 
sorption  of  nourishment. 

The  noxious  matter,  carried  off  by  perspirao 
tion,  requires  large  dilution  to  prevent  its 
hurting  the  delicate  structure  of  the  leaves, 
and  in  this  state  accordingly  it  is  thrown  out 
on  their  surface.  Here  the  noxious  part  is 
excreted,  but  part  of  the  diluting  fluid  is  re- 
absorbed, to  sene  the  purpose  of  secretion, 
which  could  not  be  performed,  unlefs  the 
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ebmmon  jtiice,  or  sap.  Were  previously  pre- 
pared.   In  thO:  same  manner,  in  the  animal 
body,  the  saline  and  putrid  matter,  carried 
oflF  by  the  urine,  must  T)e  liberally  diluted,  to 
prevent  it  from  injuring  the  tender  structure 
of  the  kidneys ;  yet,  when  it  is  safely  lodged 
in  the  bladder,  a  part  is  reabsorbed,  and  the 
grofser  excrementitious  matter  is  alone  thrown 
out.    Something  of  the  same  kind  happens  in 
the  perspiration  of  animals.    They  certainly 
take  in  something  useful  from  the  surface  of 
their  bodies,  and  this  is  probably  performed 
by  vefsels  opening  outwards,  different  fix)m 
the  common  exhalents.     The  great  quantity 
of  water,   absorbed  during  the  use  of  the 
pediluvium,  and  that  singular  symptom  in 
diabetes,  of  the   patient's  voiding  a  much 
greater  quantity  of  urine,  than  there  is  liquor 
taken  in  by  the  mouth,  seem  to  confirm  this 
afsertion. 

Neither  in  plants,  nor  in  animals,  can  we 
measure  the  exact  quantity  perspired  or  ab* 
sorbed  :  we  can  only  ascertain  the  excefs  of 
the  one  over  the  other.  For  example,  if 
a  heliotropium,  or  sun-flower,  in  one  day  lose 
twenty  ounces  of  its  weight,  in  another  lose 
nothing,  and  in  a  third  gain  in  weight  ten 
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ounceSf  it  is  only  thence  to  be  concluded^ 
tbat  sometimes  the  quantity,  perspired  ex- 
ceeds^ sometimes  it  equals,  and  sometimes  it 
is  lefs  than  the  quantity  absorbed. 

Plants  are  pofsefsed  of  a  power  of  forming 
their  different  parts,  and  this  is  done  by  secre- 
tion.. We  may  conjecture  what  the  agents 
are  which  produce  this  effect,  but  in  respect 
to  the  manner  of  their  operation,  we  are  en- 
tirely in  the  dark.  In  animals,  where  the 
vital  power  is  strong,  this  is  the  principal 
agent  in  producing  the  new  arrangement  of 
parts,  which  is  made  in  every  secretion ;  but 
in  plants,  where  this  power  is  weaker,  it 
would  be  unequal  to  perform  the  function^ 
if  it  were  not  alsisted  by  absorption  and 
fermentation.  Wherever  any  firm  matter  it 
to  be  secreted^  the  vefsels  have  a  convoluted 
course,  to  allow  the  juice  to  be  fermented, 
and  the  thinner  parts  to  be  absorbed.  In 
this  manner,  the  stones  and  kernels  of  fruits 
are  supplied  with  nourishment  by  fibres, 
which  are  much  convoluted.  The  proper 
juice  seems  to  be  formed  only  when  the  sap 
has  ascended  towards  the  leaves,  and  is  de- 
scending to  the  roots.  The  wood  also  is 
formed  during  the  descent  of  the  saps  for 
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when  a  ligature  is  made  round  the  stem  of 
a  tree,  the  wood  above  the  ligature  becomes 
much  thicker^  while  thdt  below  remains  of  its 
former  size. 

The  pabula,  from  which  vegetables  receive 
the  matter  of  secretion,  are  contained  in  the 
surrounding  elements.  They  are  chiefly  nou- 
rished by  the  water  they  draw  from  the  soil ; 
but  somewhat  they  likewise  derive  from  the 
light  of  the  sun,  on  which  their  sensible 
qualities  principally  depend.  On  this  subject 
I  have  likewise  made  some  experiments^  but 
not  with  that  degree  of  exactnefs»  which 
should  enable  me  to  lay  them  before  the 
public. 

Some  botanists  have  conceived,  that  plants, 
as  well  as  animals,  have  a  regular  circulatioa 
of  their  fluids.  Others  think  this  very  im- 
probable.  On  both  sides,  recourse  has  been 
had  to  experiments ;  and  from  these,  con- 
clusions perfectly,  opposite  have  been  de* 
duccd.  When  a  ligature  has  been  fixed 
round  a  tree,  in  such  a  manner,  that  no  juice 
could  be  transmitted  through  the  bark,  the 
tree  has  been  found  to  thicken  above  the 
ligature ;  but  below  it,  to  continue  of  the 
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same  circumference.  Hence  some  have  con- 
cluded, that  the  sap  ascends  through  the 
wood,  and  descends  through  the  bark.  Those 
who  are  of  a  contrary  opinion  have  founds 
that,  in  certain  cases,  the  juice  ascends 
through  the  bark  only :  for  when  a  portion  of 
the  wood  has  been  cut  out,  and  the  bark 
exactly  replaced,  the  growth  of  the  tree  has 
been  found  to  go  on  unchanged:  hence  it  is 
said,  that  the  juice  is  transmitted  equally 
through  all  parts  of  vegetables.  The  experi- 
inents  adduced  on  each  side  of  the  question 
lire  just,  but  the  reasonings  on  these,  by  each 
party,  seem  equally  inconclusive.  The  ana- 
logy of  animal  nature  appears  to  favour  the 
opinion,  that  the  juice  rises  through  the  wood 
only,  and  descends  only  through  the  bark ; 
but  this  analogy  is  not  complete  throughout. 
The  arteries  are  not  placed  in  the  internal 
parts  alone,  nor  the  veins  in  the  external,  but 
they  accompany  each  other  through  every 
part  of  their  distribution.  In  vegetables,  the 
sap  rises  from  the  roots,  but  the  proper  juice 
descends  towards  them;  in  the  descent  of 
the  juice,  the  wood  acquires  its  growth,  and 
absorption  is  a  constant  action  of  the  leaves. 
These  observations  render  it  probable,  that 
there  is  a  circulation  of  the  juices ;  and  if 
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there  be,  the  vefeels  which  perform  it^  we 
may  reasonably  believe,  accompany  each 
other  through  every  part  of  thpir  course*  . 

On  the  whole  we  may  conclude,  that  the 
formation  and  growth  of  the  parts  of  plants^ 
depend,  chiefly,  on  the  .vital  Energy,  which  is 
not  however  exerted,  except  on  tl?e  applica- 
tion of  stimuli.  We  admire  Afe  marks  of 
wisdom  and  design,  which  app<ear  in  the 
creation  and  preservatipn  of  vegetables,  but 
we  have  no  reason  to  belieye  that  they  are^ 
pofsefsed  of  any  intelligent  power,  which  pre- 
sides over  and  directjs  their  pecuUa^  functions^ 

Both  plants  and  animals,  we,. :from  their 
construction,  much  under  the  influence  df 
stimuli,  and  all  organized  beings  are  regu-i 
lated  more  by  general,  than  partiCulaV,  Ikws.  \ 

The  principle  of  life  seems  universally  dif- 
fused through  nature,  but .  bestowed  on 
different  beings  in  different  degrees.  To 
animals  is  given  the  dargest  share ;  but 
throughout  the  whole  animal  kingdom,  one 
species  descends  belo\v  another  in  the  per- 
fection of  its  mental  powers,  as  well  as  of  its 
organic  sensations.     And  ^this  progref^ion  is 


Sit  eSOItetCAL    ESSAYS. 

io  very  gradual^  that  the  most  perfect,  of  an 
inferior  species,  approaches  very  near  to  the 
most  imperfect^  of  that  which  is  above  it. 
The  chain  is  continued  between  vegetables 
and  animals.  Both  have  the  power  of  pro- 
pagating their  species,  and  their  modes  of 
procreation  are  similar.  In  the  lower  clafses 
of  animals,  the  powers  of  sense  and  motion 
are  very  indistinct.  The  coral  and  the  water 
polypus  adhere  to  rocks,  as  plants  to  the 
earth  ;  and,  like  these,  die  on  being  severed 
from  the  place  where  they  grew.  There  are 
likewise  plants,  which  in  many  things  re- 
semble animals.  .  The  Burrhum  Chundalli, 
lately  brought  from  the  East  Indies,  pofsefses 
a  living  principle,  which  discovers  itself  in 
the  spontaneous,  and  almost  constant  motion 
of  its  leaves.  The  Sensitiva  Mimosa,  and 
Muscipula  Diotuta,  show  wonderful  activity 
on  the  slightest  imprefsions,  and  take  the  flies 
and  other  insects  prisoners,  by  the  contraction 
of  their  leaves.  That  these  plants  live,  will 
be  granted  ;  but  I  suspect  that  they  likewise 
feel.  I  doubt  whether  we  are  right,  in  con* 
fining  the  capacity  of  pleasure  and  pain  to  the 
animal  kingdom.  This  I  may  affirm,  that 
some  circumstances,  common  to  the  genera- 
tion   of    plants    and    animals,    and    many 
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similarities  in  their  functions  and  structure, 
would  lead  us  to  the  opinion,  that  sensation 
likewise  is  bestowed  on  both,  [t  is  vain  to 
attempt  to  establish  absolute  rules,  by  which 
plants  may  be  distinguished  from  animals,  in 
every  case  whatsoever.  There  are  animals, 
which  grow  to  a  spot,  and,  like  plants,  are 
nourished  by  the  pores  of  the  skin.  And 
there  are  plants,  which  surpafs  some  animals 
in  vital  power,  and,  perhaps,  in  sensation. 

Wherever  the  principle  of  life  exists,  there 
is  a  peculiar  organization ;  and  as  much  me- 
chanism is  necefsary  to  the  structure  of  a  ve- 
getable^  as  of  a  human  being.  This  view  of 
the  life  of  vegetables,  raises  botany  to  the  rank 
of  philosophy :  it  adds  fresh  beauty  to  the 
parterre,  and  gives  new  dignity  to  the  forest 
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